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JOUENAL OF SCIENCE. 

JANUARY, 1867. 


I. SIR CHARLES LTELL AND MODERN GEOLOCT. 

Of late years the attention of a large number of geologists has 
been directed to an examination of the nature and potency of the 
causes of change now operating on the surface of the earth. This 
course of observation was first firmly trodden by Sir Charles Lyell ; 
and now that we are reposing for a time after a series of control- 
versies on subaerial forces, it may be useful to give a sketch of the 
services which have been rendered to science by the philosopher 
who, thirty-six years ago, founded the now dominant school of 
‘ Geology. 

In 1830 Sir Cliarles Lyell published the first volume of the first 
edition of the ‘ Principles of Geology.’ As stated on the title-page, 
it was '^an attempt to explain the former chang^ of the earth’s 
surface by reference to causes now in action.” This great work at 
once established Sir Charles Lyell’s reputation as a philosophical 
geologist of the highest order; more than that, it produce^ the 
' Uniformitarian ’ school of geology, to which belong nearly the 
whole of the distinguished geologists of the present day, who at 
tliat time were but students of the science. Mr. Darwin expects 
that the younger zoologists wiU hereafter confirm his theory of 
Natural Selection ; but Sir Charles Lyell can say that the younger 
geologists of thirty yeai’s ago have done this for the doctrine of 
Uniformity. In lost, soon aJter its publication, Lyell’s * Principles ’ 
became a household book ; and although much that it contained 
met witli opposition firom some of the leading geologists of the 
day, that ebd not prevent the great body of their successors from 
accepting it as th^r guide ana text-book in geological reasoning. 
The lioyal Society also “ crowned ” the work by awarding a Royal 
Medal to its author the year after its completion (1834). 

To future generations of geologists, ^r Charles Lyell’s reputa- 
tion will chiefly depend upon their estimate of the efloet produced 
oil the scientific world by the publication of the first edition of 
the ‘ Principles.’ Even at this distance of time it is difficult to 
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form a correct and impartial estimate of what geology would havo 
been hdd the ‘Principles’ never been* published. The cliief design 
of the work was to uphold and strengthen the Huttonian doctrine 
' of uniformity in the causes which have operated, and the pheno- 
mena which have been produced, throughout all geological time. 
The antagonistic doctrine of aihiclysms was dominant, if not 
univei’sally received, at the time of its publication, and is even now 
not quite extinct amongst some of the older geologists; although it 
is altogether ignored by those to whom in early days the ‘ Princiides ’ 
has been a geological catechism. Still, the cliief geologists of that 
day united in bearing testimony to the great value of the book, and 
it may be useful to quote a few of the opinions then expressed by 
men whose writings are still referreil to witli respect. 

Dr. WhewelJ, in his ‘History of the Inductive S(.denc(*s,' fj-e- 
quently discusses tlie ‘ Principles,’ and in rtderence to causes of 
change he remarks tliat it may “he lookeil upon as the beginning 
of Geological Dynamics, at least among us. Such generalizations 
and applications as it contains give the most lively interest to a 
thousand observations respecting rivers and floods, mountains and 
moimses, which otherwise appear without aim or meaning.”^ The 
liev. D. Conybeare, in iiis report on Geology to the second 
meeting of the Dritish Association, sfiyS that it is *^“in itself sufli- 
ciontly important to mark almost a new nera in the progress of 
our science;”! aud Dr. Fitton considered it one of the most 
popular )x)oks, “ and certainly one of the most valuable that has 
appeared since ilr. Playfair s well-known ‘ Illustrations of the 
Huttonian Theory.’ ”! 

Perhaps the most graceful allusion to the nn^rits of the ‘ Prin- 
ciples ’ is contained in Mr. Poulhdt Scrqpe’s dedication to Sir 
Cnarles Lyt*U of tlie second edition of his work on Volcanoes, 
published in 1802 . This distinguished geologist then wrote, 
“When the first edition of this work | Volcanoes] saw the light, 

now seven^yid thirty years ago^ you expressed a warmer 

interest in, and more agreement with, the views it contained than 
they met with from the bulk of our associates. It was an attempt 
to investigate one important claas of the agencies of change now in 
operation on the earth’s surface, and to trace their analogy, or 
rather identity, with those which have apparently prevailed through 
earlier geological periods — a portion, in fact, of the great task at 
which you have so long laboiu’ed, as respects the entire range of 
terrestrial phenomena, with an originality^ persistence, and success 
that have placed youhy comwi^n consent at the head of the followers 
of ihs science. This dedication was written only four years ago, 
and is on that account more valuable, as showing the estimation in 

* Op. cit., yol. iii., p. 5.52. Rep. Brit. Assoc., ’ 1832. p. 40fi. 

I ‘ KUmbur^rh Review,’ vol. l\ix., No. 140, p. 406. 1839. 
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which so eminent a geologist, who has seen the full effects of the 
‘ Principles/ holds that work and its author. 

Although Dr. Whewell, Mr. Conybeare, and others united in 
recognizing the importance and merit of the ‘Principles’ in a 
general way, most of the geologists of five-and-tliirty years ago 
also joined with them in declaring that Sir Charles Lyell went too 
far; that the doctrine of uniformity does not hold good when 
applied to remote epochs ; but that, for instance, the nletamorphic 
rocks were altered by agencies of far greater intensity than any 
that prevail at the present day. They contended that although the 
forces which formerly produced changes on the surface of the globe 
were in bygone times the same in kind as they are now, they were 
different in degree. Sir Charles Lyell, on the other hand, has 
persistently maintained that we have no evidence to warrant us in 
assuming those forces to have ])ossessed greater intensity than at 
present during any geological period, and that until such evidence 
IS discovered we have no right to attempt to explain j')ast events by 
reference to causes of greater intensity than now operate at and 
beneath the surface of the earth, in the first (i]a])ter of the ‘ Prin- 
ciples/ Sir Charles Lyell quotes Hutton for the purpose of showing 
that geology is not concerned “ with questions as to the origin of 
thhigs,” and is entirely distinct from cosiiiogony and co^nogonic 
speculations. 

The science of Geology is, ind(;ed, like every other science, a 
knowledge of phenomena and their causes ; and no j^eriod can 
therefore be considered geologic that is not rc'prescnted by rock- 
Tfijfsses on some part of the present surfact' of the glolx\ No doubt 
there were pre-Laurent ian periods ; but at present wn know nothing 
of them, and they cannot yet considered to come within the scope 
of geological inquiiy. The objection which has frequently been 
made to the doctrine of uniformity^ that it as>sumes the ehnnity of 
the globe, is th(‘relbre of no value, for geologists do not attempt to 
speculate; on the causes of phenomena of which they have no kind 
of knowdedge. 

It is unnecessary to enter into any argument respecting the 
doctrine of uniformity, as it is now practically acknowledged on all 
hands; but we would observe, that an examination of geological 
literature will show that while the terms “convulsion,” “cata- 
strojdio,” and^lie like were in common use previous to the year 
1830, since that time they have been used with a gradually decreas- 
ing frequency ; and a careful study of the progress of geological 
thought will likewise show that this result is almost entirely attri- 
butable to the publication of Sir Charles Lyell’s ‘Principles of 
Geology.’ 

It has, however, been assumed by some geologists of the present 
day, that the only claim on our I'espect which it could lx* pretended 

B ^2t 



4 


Sir Charles Lyell and Modern Geology. [Jau., 

that the ‘ Principles * possesses is founded on the supposition that 
the Idea of Uniformity originated with Sir Charles Lyell, and that 
as this supposition is incorrect, no special degree of merit should bo 
attributed to Sir Charles for that particular work. Our own opinion 
is diametrically opposed to this, for according to our conception of 
the case the value of the ‘ Principles ’ lies chiefly in the proof it 
contains of Hutton’s ‘ Theory of the Earth ’ being supported by 
positive evidence, instead of being a mere unsupport^ effort of the 
imagination. Sir Charles liyell brought together in the ‘ Principles ’ 
a great mass of facts bearing on every phase of the theory, and this 
not in a mere superficial manner. Before the publication of this 
work, Hutton’s Theory was to the great body of geologists nothing 
but the dream of an enthusiast ; for ever afterwards it became a 
reahty, and the theory of a philosopher. 

The vexed questions of originality and priority are frequently 
the stumbling-blocks to a correct estimate of the services of great 
men. It has often happened that a great discovery has been made 
by one man, the importance and value of wliich liavo not been re- 
cognized until made manifest by another. The familiar case of the 
accidental discovery of Voltaic Electricity by Galvani, and the 
recognition of its importances by Volta, is an extreme instance ; and 
the one jinder discussion, though differing from it in some esscuitial 
respects (especially as regards accident), falls into the same catf.*gory 
in others. Hutton, no doubt, was too far in advance of his age for 
his theory to be accepted by men of his generation, and it was 
characterized as premature by Dr. Whewell, even in 1837. tfow 
much longer it would have remained neglected had not Sir Charles 
Lyell written the ‘ Principles,’ may to some extent be inferred by a 
reference to dates. Hutton’s theory was first made public in 1788 ; 
from that time to the publication of the ‘ Principles of Geology ’ in 
1830, a period of forty-two yeaxs, the progress made in Geological 
Dynamics is insignificant compared with the advance made during 
the tliirty-six years which have since ela 2 )sed. We therefore endorse 
the opinion expressed by eminent men long ago, that Sir Charles 
Lyell’s work was the beginning of a new era of progress in our 
science— the commencement, in fact, of a Itational Geology. 

After scrutinizing the effects of existing causes of known in- 
tensity, as exhibited at the present day, Sir Charles Lyell was 
naturally led to examine the Tertiary deposits of different parts of 
Euro 2 )e ; and it was in tracing backwards the more and more com- 
plete disappearance of recent forms from Tertiary faunas that he 
conceived the idea of determining the relative age of these strata by 
the ratio which the recent species of Mollusca in their respective 
faunas bore to the? extinct. Hence he proposed the now world- 
renowned classification ol' Tertiary deposits into Eocene, Miocene, 
and Pliocene ; and enunciated the scheme for their determination 
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comiiioiily kiiowii as the “percentage test.” The Eocene strata 
were ch alined as having only about one-thirtieth part of their Mol- 
hisca identical with living species, the Miocene as having about 
one-fifth, the Older Pliocene from one-third to one-half, and the 
Newer Pliocine nine-tenths. 

The terms Eocene, Miocene, and Pliocene v/ere at once adopted, 
together with the principle of classifying the Tertiary strata by 
means of the percentage of recent shells which they contain. But 
of late years several geologists and palaBontologists have raised 
objections to the percentage test, as did Mr. Oharlesworth when it 
was first proposed. It may not be out of place, therefore, to dis- 
cuss the advantages that have accrued from its adoption during the 
last thirty years, and the probability of its eventually becoming 
sui)ersed^ by some other mode of classification. 

Sir Charles Lyell’s classification depends on tw^o principles ; first, 
that the Mollusca are typical of the rest of the animal kingdom, 
and are, at the same time, the most convenient for the purpose ; and 
secondly, that the percentage of recent species in a fauna varies in- 
versely with its age. In the first place, it is certain that the fossils 
which are most generally and completely preserved belong to the 
class Mollusca. The shells of these animals arc so duralJe, so easily 
recognized, and, g(‘nerally speaking, so charac^teristic of the species 
to which they belong, that they form a much better medium of 
comparison than the remains of land-animals or of plants, which 
generally occur in a fragmentary condition, and tlie presentation of 
which is usually the result of some fortuitous circuinstamre. Again, 
other classes of marine organisms are cither not so abundant in 
species and individuals, or they are not likely to be preserved in 
the fossil state. It is difficult to say whether the Mollusca are, or 
are not, typical, in their duration, of the rest of the animal kingdom. 
They are not so prone to change as higher organisms ; but, on the 
other hand, species of shells do not, as a rule, exist through several 
geological periods, like species of Foraminifera. AVe should imagine, 
however, that while the scale furnished by each class of animals 
is true, each scale has a value of its own, which has a certain ratio 
to that of each of the rest. The scale funiished by the Mollusca 
being neither too large nor too small, is on this account preferable 
to several others ; therefore, from every point of view the Mollusca 
seem more convenient for the purpose than any other group of 
organisms. 

The proposition that the greater the age of a Tertiary fauna the 
smaller is the proportion of recent species that it contains, is ex- 
tremely diflScult either to prove or to disprove ; but even if it can 
now be shown to be untrue, it was at the time the percentage test 
was proposed a most convenient fiction. Sir Oliarles Lyell urged 
that the recent faunas fonned a common point of departure iix all 
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countries, and that in the event of Ten tiarv deposits bein.i^ discovered 
in any region they could be reterred, by means of tlie pi'rcentage of 
recent forms amongst their fossils, to their place in the Tertiary 
series. For many years this test has l)oen applied with useful, (^ven 
if but temporary, results; but it must also be admitted that in 
several cases the a2)plication has not l)een successful. AVo have 
Eocene and Miocene dejiosits in India, for instanci^ ; but tla* (lt‘t(T- 
mination of the foniKa* d(*pen(ls almost entinJy 112)011 tlu‘ lad ot 
their containing a large iiuiiiIkt of S2)(‘cies of Niimmulites, and not 
upon any pu-centage calculation ; -whif* the ret'ereiice ot‘ the latter 
to the Miocene division is \Yliolly bas(‘d on its Mamnifilian launa. 
In Australia a very varied s(TK‘S of Tt rtiarv d(‘2)osits has bc(?n 
known for many years ; Imt even the 2>eiventage h'st lias not yet 
enabled Australian geologists to coiiU‘ to any agreement as to their 
Eocene, Miocene, or Pliocene dat(‘. Oik' amateur g(‘ologist, indited, 
appears to have been for years in a state of p(T2)etual oscillation 
between tlie tln*ee. 

Ill a sc'ries of 2^12)01*8 Air. Charleswortli stated thirty years ago* 
some of the objections whic'li he Hum saw to the use of tlie 2)er- 
centage test; but although he alluded to other sources of error, 
he more especially dwelt on the disagreeiiK'iit (‘xisting between 
naturalists as to the amount of divergence lU'cessary to constitute 
a 'species. To render this nugatory, he suggested an attempt to 
classify Tertiary strata by means of the totality of the characters 
wliich each series exhibits,” on the principle that there is a 
‘^uniform approximation to existing species, shown by the fossils 
of different deposits, corresixinding to their respective antiquity.” t 
But it is to be regretted that he did not himself construct the 
‘‘ table of degrees ” which he proposed, nor illustrate his suggestion 
by making the attempt to classify Tertiary strata by means of it. 
The principle is no doubt correct, and has been used with signal 
success in the classification of plants into Natural Orders; it is 
also the one commonly used in classifying the older roclw, and 
ought not to be difficult of application to the Tertiary. The 
misfoiiune is tliat while many men possess a “ destructive ” faculty 
in an eminent degree, there are so few who, like Sir Charles Lyell, 
are gifted with a “ constructive ” genius. The former class of men 
do not benefit science, although they show that a sclieme which 
works well is nevertheless faulty; but the latter are entitled to our 
gratitude for a system which, faulty though it may be, is infinitely 
better than none.} 

* * Mag. Nat. Hist.,’ vol. ix., p, 537. * Phil. Mag.,’ 3rd ner., vol. vii., p. 81 ; 
vol. viii., p. .529 ; vol. x., p. 1. 

t * Phil. Mag.,’ 3r(l scr., vol. x., ji. 8. 

X ** A maxim which it may be usefiU to i-ecollect is this, — that hypotheses may 
often be of service to science, when they involve a certain portion of inoompletencsB, 
and even of error.’* — ^W heweli/s Philoeophy 0 / the Inductu^ Scienceft vol. li., p. 225. 
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After {ill, changes in physical geography and in climate, in any 
given r(\gion, are the chief causes of uncertainty in the application 
of the ])»‘r(U‘ntage test. The climate of Europe^, for instance, was 
much warmer during the Eocene and Miocene peiiods than it is 
now. As th(5 climate became colder no doubt the animals and 
plants wliich inhabited Europe migrated to warmer regions. In 
Enropf*. lh(‘r() are many dciposits of tlie age of these warmer periods, 
and it d(M‘snot seem unreasonable to l>eli(‘ve lliat formations in more 
southern latitudes, containing fossilized menib(U-s of the same fauna, 
would bi' more r(*c(Uit in date* than the a])])ar(‘ntly ('ontemporaiieous 
strata in Eur()p(}. Indeed, if sonn; meml>ers of a speci(,‘S become 
modih(‘d during such a struggle for existencf% as takes place in a 
country wliose climates is b(‘coniing unsuitable for its inhabitajits, 
wliil(‘ stronger individuals n^tain tlieir sp(‘citic characters; and if 
the modifi(.‘{l form doc‘s not survive*, as a s])ecies, the one from which 
it deseende<l, it is (‘asy to see that a formation containing a larger 
pr(.)])ortion of extinct species maybe more r(‘Cf‘nt tlian one containing 
a smaller ])ro])oriion, in a different latitude, or j^osses.sijig in past 
tiriK'S a differcait climate. 

When the percientage tost was proposed, the scientific world 
was not ripe for the consichuution of matters so calculated to disturb 
the principles [of goologioal chronology, and thenibre Sir Charles 
Lyelfs scheme passed almost unchdlen^ed. Tliat its adoption 
has been attended with beneficial results is quite certain, and until 
some better and equally simple scheme is proposed, it will no doubt 
continue to be the one most generally adopted. But it behoves 
every philosophical geologist toi’^member that increase of knowledge 
has rendered faultv that which at one time appeared to be perfect, 
“inasmuch as it liad the a]>jx*arance of .possessing arithmetical 
accuracy.’’ * 

As science advances Ave are rather apt to forget that what to 
us are mere elementary, and apparently self-evident truths, were 
at one time original and great discoveries. So the services of our 
predecessors are not unfrequently too much underrated, and the 
truth of the old maxim that “ familiarity breeds contempt ” is 
proved in a new way. It seems, therefore, a good thing now and 
tlien to consider how large a debt we really do owe to tho^e wlio 
have gone before us; often men who with imperfect aids have 
indicated the clue to some of nature s mysteries, which a more 
perfect knowledge of natural laws now enables us firmly to grasp. 
And if it should, as no doubt it frequently does, eventually become 
manifest tliat old ideas, interpretations, and theories are erroneous, 
there is not the less credit due to their authors ; for have not their 
readings of nature for years answered all the requirements of a 
more perfect interpretation, and materially assisted science thereby ? 

* ‘ Quart. Joum. Gcol. Soc vol. xxii., p. 2.30. 
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For instance, the Ptolemaic and Copcrnicaii systems ol Astronomy 
were each supplanted in its turn; but does any astronoiniT ])rotend 
that their authors are therefore less worthy of a })Iace in the V(‘ry 
front rank ot the great discoverers in liis scit'iice ? Then ‘fore, 
although we admit tliat the p{‘rc(aitage test is logically not faultless, 
we consider that Sir Charles Lyell is not the less entitl'd to great 
credit, and exalted rank as a geologist, for its promulgation more 
than thirty years ago. 

As we have already stati'd, Sir Cluirh's Lyc'll gavr the nanH\s 
Eocene, Miocene, and Plio(5(*iie to his three great divisions of the 
Tertiary series ; and he agiiiii su])divid(‘d th(‘ Pliocene’ into (.)Ider 
and Newer. As typical hu-mations, lie reha-n^d to the J'h)ceno 
division the strata of tlui London and Paris Jkisins ; to the 
Miocene, the Faluns of the Loire and the beds of tlie Siiperga, 
near Turin ; to the Older Pliocene, the Crag of Kngland and *the 
Subapennine strata of Italy; and to the N(‘W(‘r Pliocene, the Si(‘ilian 
beds and more recent deposits. He antici])ated the future discovery 
of beds which would lessen the gaps that then existed b(‘tweon lh(i 
members of thesis various subdivisions; and, it is almost needless 
to say, his anticipation has been amply realized. Th(‘. question 
for us now to consider is how far these divisions are natural, and 
how far they are arbitrary. JIany geologists would aflirm tliat all 
divisions of strata are arbitrary, wdiile others would contend for 
their being mastly natura.1. If the whole surface of the eartli ho 
considered, and it‘ we are sup])OSod ta possess a complfde knowledge 
of its geological history, tlien no doubt all divisions are arbitrary — 
for there must have been a continuous sequence of deposits, llut 
in the present state of our knowledge — some deposits lx‘ing unknown 
(either not explored or *submerged) and others destroyed, — it is no 
doubt true that, for particular areas, while some divisions of strata 
are quite natural, others are more or less artificial. Now, into 
which category do these divisions of Eocene, Miocene, and Pliocene 
fall ? Sir Cliarles Lyell himself would say that they are artificial, 
as all divisions necessarily must be. But for ourselves we should 
say that while these divisions are artificial, others may be, as far 
as Europe or any other re^on separately is concerned, as purely 
natural as any in the Geological scale, 

A study of the literature of the Tertiary system will reveal the 
fact that in North Germany and in Austria, where certain portions 
of the series are extensively developed, geologists have been obliged 
to invent new terms to designate groups of beds which they teve 
been unable to refer with confidence to any one of Sir Charles 
Lyell’s divisions. 

In North Germany, Professor Beyrich has grouped together, 
under his new term Oligocene, a long succession of he^ older than 
the typical Miocene Faluns, and newer than the Nummuhtic 
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(Middle Eoceiiej strata of the Paris Basin and other districts. Sir 
Charles Lyell, however, r(ders to his Lower Miocene all tlK} beds 
as far down as tlie Hempstead series, including that deposit. The 
n'lnainijig strata in question ho caUs Upper Eocene. ISir Cliarles 
lias eoiilcssed rcipeatcnlly tliat his line is jjurely arbitrary; but he 
contends that the otlier is equally so, and that tluTe is consequently 
JU) n(‘ed of a new term. E(iW Tertiary paheontologists will, we 
imagiiK*, agree with him in tliis, and it certainly seems preferable 
to curtail tlie Eoc.ene and Mioceiu*, and interpe)late a new group, 
than to be coidessedly reduced to the necessity of drawing a line 
where tlaux.* is no pliysi('al or paheontological break. 

In the Vienna Basin tliere exists a very complete series of 
Miocene (Up])er Miocene of Lyell) deposits, jrassiiig gradually 
up^vards into newer strata. From tlie diiiii.nlty the Austrian 
geologists have experi(nc(‘d in defining the upjxu* limit of the 
Mioc(‘iu‘ de])osits, they have at last been led to abandon 
the terms lliocene and Pliocene, and to group the whole of the 
strata embraced within their detinitions under the single term 
Keogene. In endeavours to assign to their place in the series 
the l\‘rtiary deposits of oUkt regions, questions have been raised 
as to the value of the distinidion between Miocene and Pliocene 
strata, and some paheontologists have gone so far as to assert tliat 
the significance of the terms is far more climatal than chronological;^ 
in fiicfc, that in tropical regions it is impossible to say that certain 
deiiosits are Miocene and not Pliocene, or vice versa. Under 
these circumstances it certainly does seem advisable to unite the 
two divisions, especially for the purpose of assigning to their 
proper horizon the fossils of low latitudes. The revised classifica- 
tion would then exhibit to the old one of Sir Charles Lyell the 
relation shown in the following table : — 

O’ciDum ClaFfiftcatiun. 

Neogene. 

Oligooone. 

Eocene. 

Even this revised classification cannot claim the merit of being 
entirely natural ; but it is certainly nearer that Ultima Thule of 
systematists than the original one of Sir Charles Lyell. It would 
indeed be strange if geology had made no progress in this direction 
for more than thirty years; and the only marvel is that, in a 
science which makes such gigantic strides, the original classification 
has not by this time be^ entirely swept away. The that 
it has not, is, however, conclusive testimony of the reality and 
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PHoceno ) 

Upper Miocene J 

Ijower Miocene ) 
Upper Eocene f 

Middle Eocene 1 
Lower Eocene j 
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great value of the service to scieuce which Sir Charle{< LyeJl per- 
formed wheu he proposed it. 

Closely coniiectcKl with the general subject of (*xisliiig causes, 
and forming a very important branch of tli(‘ iiajuiry, are the 
phenomena connected with volcanu^ eru])tions and tlie iormation of 
cones and craters. Sir Charles Ly(‘ll has always takc'ii a ])roiiiin(^nt 
part in the dis(*iissions which have from tini(‘ to tiiia* arisen re- 
specting certain of these phenouKaia, a ml more especially in th(^ 
controversy b(‘tween the partisans of the ‘‘cratcT of (‘le\ atioii and 
‘'crater of eruption” tla'ories. The old theory of th(‘ formation of 
volcanic cones was that a v(mt havhig bi'cii ])roduc(‘d by llu‘ fracture 
of the earth's crust (whicli may have beiai attend(‘d with some 
degree of upheaval and disl(K‘ation), the volcanic matmdals sul)- 
sequeiitly ejected gradually formed a conical mound, having :i 
depression in the centre. This mound, or ‘‘ volcanic com',” is 
supposed to be composed chietly of asla's and scoria*, whicli have 
been ejected into the air, and on 1‘alliiig liave naturally arranged 
themsidves in the manner stated. Tlu* eruption of dykes and 
streams of solid lawi from tlie newly formed cniier as u’sis in giving 
solidity to the eone, althougli it frequimtly di^stroys its symna try 
by breaking down the walls of one side of the crater. This ex- 
planation lias bc(^n termed the “ (*rater of eruption” tlieory, and is 
^the on(! which was most generally re(*eiv(.*d until the celel>rated 
Lcoi^old von Ihicli propounded the opposing tla^ory of “(’raters of 
elevation,” an idea which was adopted by Humboldt, and therefore 
became generally rec^eived. Sir (Charles Lyell and ]\Ir. Poullett 
Scrope have always been consistent in tlmir o])})osition to it; and 
it is, pcahaps, entirely owing to their unih’d exertions tliat it has 
now” fallen so mucli into disri’pute. 

The “ crater of elevation ” theory may bo thus stat(Hl : — A vemi 
having been formed in the earths cnist, voleanic matiTials— lava, 
ashes, and scoriae — are ejected and spread horizontally ovc’r the 
surface, the cone being subsequently formed by sudden inflation 
and upheaval from beneath. 

Sir Charles Lvell devotes several pages in the ‘ Principhis ’ 
to the refutation of this theory, and it may be as well to enumerate 
the chief points of his argument. In the first place, although 
upheaved strata of various ages occur all over the world, no single 
instance can be pointed out in which the upheaval* has produced a 
form comparable to that of a truncated volcanic cone. Sir Charles 
Lvell therefore asks, “Are we then called upon to believe Ihat 
whenever elastic fluids generated in the subteiTanean regions burst 
through horizontal strata, so as to upheave them in the peculiar 
manner before adverted to, they always select, as if from choice 
those spots of comparatively insignificant area where a certain 
quantity of volcanic matter happens to lie, while they carefully 
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fiVoid i^urely lacustriiit and marine strata, altliougli they often lie 
immediately coiitiguous ? ”* Sec^oiidly, it is in accordance* with all 
analogy fo oxpcjct that if lhe.se great volcanic cones were uplieaved 
after the ejection of the matter composing them, tlieir sides would 
bo fractured and the volcanic strata shattered and disturbed in a 
considerahle degree. l3ut tlie revcr.se is tJie case, for of all isolated 
hills volcanic coik's are the most symmetrical in form, and regular 
in th(^ arrangeiiKmt of their constituent inatfTials. 

Of lat(‘- years it has Ix^eii asstuded that volcanoes could not have 
b(;en foriiK'd by “eruption,’’ because solid lava could not consolidate 
on a slope gr(i{it(.r than tlirec^ degrees, nor vesicular lava on a 
greater inclination than five degrees. But Sir Cliarles Lyell 
])rovedt that this is an error as to a matter of fact. -He showed 

that Several of tlie lavas of ]^tna of kjiown dale have formed 

continuous beds of compact stone on slop<.‘S of 15, 36, and 38 
degr(‘es, and in one insiaiUH' (tlie lava of 1 S52) of 40 degrees. 

()th{3r volcani(3 cones, such as tJje island of Palma, yielded similar 

(‘videuce, .so tliat this obj(‘ction to the “iTuption” theory has been 
fully answered. The objections to the “ehwation” theory liave 
not ; they rest on a wid(‘r basis, so they 2 )robably never will. The 
forju of a volcanic cone is, moreover, ju’ecisely that which would be 
produced by the falling of materials thrown vertically into the air 
from a ('.(‘iitral vent. 

Sir Charles Lyell has naturally watched with great interest the 
rcjcent discussions on siibaerial phenomena, more esjx'cially those on 
th(3 mode of formation of lake basins and on the origin of valleys 
and th(3 denudation of the Weald. His latest ])ubUshed examination 
of thes(3 questions is contain(‘d in the .sixth edition of his ‘ Elements 
of Cicology,’ but they will probably be more fully discussed in the 
forthcoming tenth edition of the ‘ Principles.’ 

In the lirst (edition of the latter work Sir (Charles Lyell taught 
that the Wealden area had l)ecn denuded by the sea, to which agent 
he also ascribed the formation of the chalk escarpments ; but he 
referred the formation of the transverse valleys to the action of 
rivei-s rimning along lines of fracture. Professor Eamsay and 
others have recently contended that “ rain and rivers ” and other 
subixerial agents have produced all the surface-features, not only of 
the Wealden region, but also of the whole terrestrial surface of the 
globe, excepting of course volcanic cones and craters. In the 
opinion of the advocates of this theory the sea has planed off 
the surfeice of the land as it emerged, and this form has b^n termed 
by Professor liamsay the ‘‘plane of marine denudation.” All the 
existing physical features have been since produced by subaerial 
erosion. This theory appears to go as much tbo far in one direction 

* ‘Principles,’ first edit., vol. i., p. 387. 

t ‘ Philosaphical Tmnau'tions,' 1858. 
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as its ultra-antagonist, the tla'ory of Tiiarine (h^imdatioii, pur d 
simple, does in the other; and it is not surj)rising that Sir ('liarles 
Lyell should refuse to give his support to ('ither. It is perfeetly 
possible that atmospheric causes may hav(' prodiictnl a greater ctlec'l 
in paiticular regions than even Sir Charles hims(*lf ^Yas able to 
prove in the ^ Principles ; ’ hut that is (|nite a diflen'iit issue, and 
merely a further ])ro6f of the doctrine of unitbrmity which lie lias 
advocked for so many y(\irs. 

It would occupy too much space to recount tlu‘ argunirnts that 
may be urged in support of the ditlenuit tlieories of erosion and 
denudation ; but it may be rianarked g^aierally, that plieiioiiieiia ot* 
so varied a character are not, as a rule, nlerable to the sane; caust*. 
Certain valleys generally considered to hav(‘ Ix'cii scooped out by 
the sea may have been ex(*avate(l by rain and riv<*rs, or idcr versa ; 
but a multitude of such instance's, unless they embracti every possible; 
character of valley and circumstanc(M)f occurnuice*, is not siiDiciiuit to 
warrant the general conclusion that o// valleys have be^en formed by 
one agent, or by the other. 

Another phase of the question is that respecting the iiK'aning to 
be attached to the expression “ form of tht‘ ground,” this having 
lieen very recently the subject of discussion. If tlio very latest aiul 
smallest modifications of the surfac'o an* taken into account, of 
course the present “ form of the ground ” is due entir(*ly to atmo- 
spheric agencies, not oxcejiting volcanic cones and crahu’s ; Imt if 
this interpretation be insisted on, — why scientific, discussion has 
degenerated into quibbling, 

Tlie theory of the formation of lake-basins by ghuaal enfsion is 
fundamentally new, and has received from Sir Charles Lyell, in the 
last edition of the ‘Elements,' and in a work to wliudi w'c hav(j 
not yet referred,"^ a fuller examination than the “ subaerial denuda- 
tion ” hypothesis,* which is merely an old notion rr>vivc d in an 
overgrown shape. Sir Charles Lyell is no advo(*ate (jf the th(*ory 
that lake-basins have been scooped out by huge glaciers ; and in the 
works we have mentioned he has fully stated the objections which 
appear to him to render it improbable. He admits, of course, that 
“heavy masses of ice creeping for ages ovelr a surface of dry hind 
. . . must often, by their grinding action, produce depressions 
in consequence of the difierent degrees of resistance offered by rcxjks 
• of unequal hardness ; ” ,bnt the objections to any long continuance 
of this scooping action on any particular spot are the greater the 
larger and deeper the lake-basin to be accounted for, because to 
excavate such a depression a power is r^uired “capable of acting 
with a considerable degree of uniformity on masses of varying 
pow^ of resistance.” In opposition to the view that the ^eat 
Swiss and Italian lake-basins were scooped out by glaciers Sir 

* * Antiquity of Man/ p. 309. 
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Charles Lyell kas brought forward several arguments, especially, 
(1 ) that “ S(^v(‘ral of tlie great lakers are by no means in the position 
which th( y ought to have taken had they been scooped out by the 
pn^ssure jiiid onward moiion of the extinct glaciers (2) that lakes 
of the first magnitude do not occur “ in several areas where they 
ought to <‘xist if tlie enormous glaciers which once occupied those 
spaces had possessed the deep excavating power ascribed to them; 
(3) that the presence of patches of preglacial freshwater formations 
in some .Vlpine valleys, e.g. on the^ borders of the Lake of Zurich, 
prove tliiit some of the lakes must have existed before the glacial 
period. 

Sir (diaries Lyell seems, however, in this instance, more 
fortunate in opposition than in proposition. He has shown that the 
“ erosive power of ice w^as not rec|iiired to produce lake-basihs on a 
large scale,” by means of the preglacial lacustrine formations of the 
Lake of Zurich. Some other cause must then have produced 
them if glaciers did not excavate them, and Sir Charles Lyell 
suggests “ uiuHpLal movements of upheaval and siibsidenct).” This 
theory ought to be capable of proof or refutation by gi'ologi{*al 
surveyors, and no doubt it will soomu' or later bo submitted to the 
test; ])ut until that is done little more can be said about it, than 
that it does not enlist in its favour^ the sympathies of those who 
have been trained by Sir Charles Lyell himself to the application 
of the doctrine of Uniformity. 

The ‘ Antiquity of Man ’ was published as a resume of the 
evidence whicli lias recently been accumulated in favour of 
the contemporaneity of Man with certain extinct Mammalia. It 
was avowedly a compilation ; but it contains a large mass of matter 
drawn from a variety of sources, and tending to strengthen the 
evidence in favour of JFan having existed on the eartli in Post- 
jilioceiie times. lVrhaj)s not men the ‘ IVinciples ’ exhibits 
more ch^arly the authors w'ondi^ful faculty of '‘assimilation,” as 
Dr. Fitton called it, of turning anything and everything into good 
geology. But it is unnecessary for us to discuss this subject at 
greater length, except incidentally, as being one of the last dis- 
coveries bearing on a view of the succession of life in time which 
Sir Charles Lyell has persistently maintained ever since the com- 
mencement of liis distinguished career. 

Negative evidence has always been a battle-ground for geologists 
holding opposite views, and it is onW of late years that its use has 
fallen considerably in estimation. The experience of the last half- 
century has taught geologists that it is highly unphilosophical, and 
positively unsafe, to assume that any class of- orgjinisms has not 
existed at any particular period, or that there is a total break in the 
succession of nfo on the earth at any horizon in the geological 
scale, merely because we have no positive evidence in proof of the 
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contrary. But Sir Chart's Lyell can claim tin' merit of having 
foreseen the unstable nature of conclusions basrd on ignorance* for 
in the first edition of the ‘ Principh'S ’ lu' cont(‘nde(l that the 
apparent breaks in tlie continuity of geological periods are dui* to 
our imperfect information, and do not really exist in nature ; and 
also that the organic remains imbedded in known d(‘})osits do not 
represent the whole of the earth’s inhabitants during those peuiods 
or in^those regions ; and he devoted some considerable space to the 
illustration of these views, in contrast with tla^ then ju’evalent 
doctrine of catastrophes.* 

In those days Lamarck’s hypoth('sis of progrc'ssive development 
by transmutation of species excited a great deal of discussion ; as 
also did the theory of the successive appeai*ance on the (‘arth’s 
surface of more and more liighly organiz('d animals and 2 )lants. In 
support of the latter view, geologists ap])eal(‘d with alac'rity to tlie 
fossils discovered in ditlerent deposits as affording a positive^ ])roof 
of its truth ; and they thus (‘iideavoured to define the ordei* of 
nature, and to assign to each class of organisms the period of its 
birth. But Sir (diaries Lyedl contended f that at that tiim* thm’e 
WHS no foundation in geological facts, for tlu' popular theory of 
the success! V(‘ di‘velopment of the animal and vegetable world, from 
the simplest to the most pca-feci forms.” And although suhscHpient 
discoveries have abundantly justified Sir Chark'S Lyell’s protest 
against invoking negative evidence, to j)rovo tliat this or that period 
witnesstid the creation of such or such a class of organisms, he has 
at last admitted that the successive development theory is not mucli 
affected by su(*(?essive discoveries, and is probably necessary in the 
present state of science.:^ It aj) 2 >ears to us, however, not a little 
mischievous, in so far as it encourages an aj)p(‘al to negative 
evidence, as was amusingly illustrated in 1851 ))y the late 
Professor Edward Forbes, in i^efereiico to* the discovery of Pub 
monifera in the Purlx^dv beds, ‘rfhe (supposed) non-existence of 
which during the Secondary epoch has called forth not a few 
prematurely wise comments in geological w^orks.” 

“ Agassiz just had Ids hail, 

’Twas a<lvcrsc* tu creation, 

Tliat there slioiild live pulmoniferous snail, 

Befcjre the chalk format ion .’*§ 

Since then Pulmonifera have been discovered in Carboniferous 
deposits, and the history of nearly every group of animals contains 
a record of similar premature conclusions and thoir subsequent 
refutation. 

♦ Sw) also Lis Presidental Address to the Geological Society in 1851, passim. 
t * Principles/ 1st edit., vol 1, p. 153. 
t ‘ Antiquity of Man/ p. 405. 

§ Wilson and Geikio's ‘ Memoir of Edward Forbes/ p. 401. 
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Now to wliat conclusion docs the sum of the evidence at present 
in our })oss(‘ssion point? It cannot Ije dc^nied that, as. regards 
animals, tho Protozoa tlios(} of which we have the (arliest evi- 
dence", in lh(‘ Kozoon Camidense of the Laui-ejiiian rocks, if that 
})rim.Tval . ibssii he of organic, origin. IVliether the Coelenterata, 
Echinodcriiiata, Mollusca, or Crustacea first a2)pear(‘d we have no 
evidence io show, as it is exlreiiiely improhahJe that the Eozoon 
was th(‘ solitary iidiahitant of tin* seas during the Laurentian period. 
Known facts are in favour of the Annulosa appearing before eitluT 
of th(‘ other gr(‘at grou])S ; whereas, according to the successive 
devel()])iiieiit llieory, they ought to have appeared in the order in 
which they hav(^ hcc'ii m(*ntion(‘d. But this (‘videiice is. purely 
negative, and tli('r(‘lor(‘ of little or no value. As n^gards the Yer- 
t{il)rata it is c(‘rtain that wr* an* cognizant of Fishes older than any 
Ani])hihia, and these again an* older than any known Beptilcs. The' 
old(*st true lieptile is probably Triassic, and thus older than either 
Bij’ds or Alainmals ; lait with regard to thr* oirler of app('arance of 
tlu'se two classes, we m(‘(‘t with the same* difii(*ulty as before. Now the 
V(‘rtebrata as a whole form a gVou]) of equal value with the Mol luscfi, 
Annulosa, &c*., and should cons(*<jueiitly be com])ar(*d as a whole 
with tlie lattcu’, not, as is usual, in four or five s(‘parate groups. 
From this point of vi(*w we should find that the pres(‘iit state of our 
knowl<"(lg(" huids v(*ry little countenance to the tlieory of uniform 
j)rogression of animal life in tinu* ; and if we basi*. our comparison 
on grou])s of smalhu- value the general result is much tlic same; 
for, as was shown by Professor lluxley, if the known geological 
r(*cord is to he regarded as (‘ven any consideral)le fragnu'ut of the 
whok^, it is iiiconceivabh" that any theory of a necessarily progressive 
develo])ment can stand, for the nunu*rous liimilii's and orders cited 
afJbrd no tra(*e c)f sucli a process.”* N(‘vertheh*ss Sir Charl(.‘S Lyell 
remarks, “ It would an easy task to multiply objections to the 
theory now und(‘j* consideration; but from this 1 refrain, as 1 regard 
it not only as a useful, but rather, in tlu* j)resf*nt state of science, as 
an indispensable hypothesis, and one which, though destined here- 
aft(‘r to umh'rgo many and gn'at modili(*ations, will never be 
overthrown. 

This conviction was prohibly pi’oduced by the lU'cessity which 
Sir Charles Ly(dl fidt of abandoning his old opposition to the theory 
of the transmutation of species after candidly weighing Mr. Darwin’s 
theory of Natural Selection. Sir Charles Lyell appears to think that 
there is a necessary and direct connection between these theories ; 
but, on our part, we cannot see why a naturalist may not be an 
advocate for “ descent with modification,” and still refuse to accept 
the theory of progressive development. It is .therefore mther sur- 
prising to read in the concluding sentences of Chapter XX. of the 

• * Ann. Adflims Gcol. Soc.,' 18fi2. f ‘Antiquity of Man/ p. 40r». 
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‘ Antiquity of Man/ an attempt to account for i lie apjiareiit paradox, 
“that writers who are most in favour of transmutation ar(3 ne\(‘r- 
theless among those who are most cautious, and one would say 
timid, in their mode of espousing the doctrine of progression; 
while, on the other hand, the most zealous advo(‘at(\s of progression 
are oftener than not very vehement opponents of transmutation.” 
Sir Charles endeavours to explain it by the beli(‘f of tlio former in 
the incompleteness of the geological record, and of the latter in its 
completeness ; hut it appears to us that there is a gi-eat deal more 
in the caution of the Darwinian than is dreamt of even in Sir 
Charles Lyell’s philosophy. 

So long as the doctrine of “ transmutation of species ” possessed 
only the old and crude form given to it by Lamarck, and so clearly 
illustrated by the author of the ‘ Vestiges,’ Sir Charles Lyell at- 
tacked it with considerable vehemence. But a careful consideration 
of the theory of Natural Selection, and frequent conversations with 
Mr. Darwin on the subject, have had the effect we should have an- 
ticipated on the opinions of so thorough a master of the mode in 
which the causes of changt3 operate. The principle involved in Mr. 
Darwin’s hypothesis is one congenial to the mind of the author of 
the ‘ Principles.’ A cause producing a small effect, which becomes 
greater and greater in the course of fig(*s by successive repetitions, 
is one of all others most calculated to enlist the sympathies and 
charm the mind of tlio man who has for thirty-six years been 
endeavouring to establish the self-same idea in its application to 
inorganic nature. So we were not surprised to find Sir Charles 
Lyell, in the * Antiquity of Man,’ bringing to bear the vast and 
varied mas^ of information at liis command in favour of the pro- 
b&bility of the new doctrine. We were disappointed at not Snding 
more light thrown on it from a geological pomt of view ; but tliis 
defect will no doubt be remedied in the forthcoming edition *of tlio 
‘ Principles,’ and is to a great extent compensated by some beauti- 
fully conceived arguments drawn from the analogy supplied by 
other fields*of inquiry. 

It is not now our intention to discuss the theory of descent with 
modification, that has very recently been done in this Journal ;♦ 
but we shall examine two or .three of Sir Charles Lyell’s arguments 
in its favour, not so much on account of their illustrating the theory 
itself, as l)ccause they throw light on the nature of the predomi- 
nating feature in the mental constitution of Sir Charles Lyell 
himself, — an object which we liave had in view throughout this 
review of his labours. 

Perhaps the most remarkable of these arguments is that drawn 
from the very clever comparison of a natural history species to a 
language, and ^consequently of Mr. Darwin’s theory to the Aryan 
* No. 10. April, 1866. pp. 1. '>1-176. 
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liypotlicsis. ( bnsi(l(Tiiig tliat tlic ' Antiquity of Man ' was .written 
for tlio c(lu(•af^^d publi(^, not specially for naturalists, it scarcely 
S(Mjms possiljJc to conceive of a comparison lief ter calculated to 
bring liome to tb(^ imd(‘rstanding a proper appreciation of the aim 
afid scopii <;f the theory of ^^devse^ent with moditication.'’ Professor 
]\rax MiillcT Jias ol^served, “That if we knew nothing of the 
(‘xistenc-c^ of T^atin, if all liistorical documents juYndous to tbe fifteenth 
century had been lost, if tradition even was silent as to the former 
(‘xistciice of a Itomaii empire, a mere comparison of tho Italian, 
Spanish, ]k)rtiigueso, Frencli, Wallacliian, and lihoctian dialects 
would enable* us to say that at some time there must have been a 
language from which these six modern dialects derive their origin 
in common.” Further, “Latin itself, as well as Greek, Sanskrit, 
Zend (or Bactrian), Lithuanian, old Sclavonic, Gothic, and Ar- 
. meiiian are also eight varieties of one common and more ancient 
type, and .... have all such an amount of mutual resem- 
blance, as to point to a more ancient language, the Aryan, whic^h 
was to them what Latin was to the six liomance languages.”* 
Now if we substitute for the names of these various language's the 
designations of allied species of animals or plants, liaving similar 
chronological relations, and if for tho xvords “dialect” and “lan- 
guage” w^e substitute “species” and “variety,” and so on, w^e have in 
those sentences a correct exposition of the doctriiic of tiansmutation 
fis applied to certain jiarticular eases. Tlie analogy is complete. 

Jbit this is not all : Sir Charh^s Lydl shows that tho ohjections 
whicli would naturarlly he made by an illiterate person to tho Aryan 
hypotliesis are precisely parallel to those ol't(.'u • liiado to Mr. 
Darwin’s theory; c. //. “Wo all speak as our parents and grand- 
parents spoke before us,*’ &c. Tlien there is the same difficulty 
about the definitions of terms as in Natural History ; for instance, 
“If this tlieoiy of indefinite modifiability bo sound, what meaning' 
can he attached to tlie term language, and wliat definition can be 
given of it so as to distinguish a language from a dialect ? ” Wo 
need nut follow the comparison further; sufficient has Ixioii quoted 
to show tho parallelism of the tAVO cases, and the skill with ^yhich 
Sir Charles Lyell has brought into relief those points ot the 
Aryan hypothesis which l)f‘ar tho most striking similarity to tho 
theory of Mr. Darwin. 

In conclusion, wf 3 must refer to Sir Cliarles Lyell s treatment of 
tho charge of Darwinism being inconsistent with the existence of a 
Creator and the immortality of the soul. A reviewer asks, if there 
was a transition trom the instinct of the brute to the noble mind of 
man, “at what point of his progressive imjirovement did l\Ian 
acquire the spiritual part of his body, and become endowed with 
the awful attribute of iininortality ? ”f Sir Charles Lyell aj>peal3 

* ‘ Antiquity of Man/ ]»p. 4r> 1, 4.55. t ‘Antiquity of Man/ p. 502. 

von. TV. ^ 
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to “analogous enigmas in tlic cimstitutioii of llie world around 
us;” for instance, the transitions l)(*twt‘(‘n those “ who are dooiiKil 
to hel])lcss inikicility ” and the half-witted, ‘'and from tliese aeaiii to 
individuals of perfect uiiderstanding.” Again, “ oiK^-fourtli of the 
huinaii race die in early infancy, nearly oiU‘- tenth before they are a 
month old ; so that we may safely nilirm that millions ihtjsIi on 
tlie earth in every century in the tirst few hours i>f their existence. 
To assign to such individuals their a])])ro])riate ])sychoiogiral 
place in the (Teation is one of the uiiprotilahk^ theiiu's on wliich 
theologians and iueta]ihysiciaiis have ex]ieiided much iiig('nious 
speculation.” 

Nothing can be more illogical than to reject a theory whic h 
explains much that was iievcT (‘Xplained bedbre, b(‘c'aus(^ it ( jeatc'S 
a difficulty similar to that experienced in t'Vt ry departnu iit of 
human knowledge where tlici method of giadatiou can b(^ applied. 
If Darwinism were to fall by smdi a l»low, what scicailiiic or 
theological system could stand ? Sir Charleys Lyell, tlu refore, 
accepts the philosophic dictum that “ whatevtT is, is right,” and 
he agrees with Dr. Asa Gray, as most assure dly do we, that to 
do any work by an instiument must require, and therefore pn?- 
suppose, tln^ exertion rather of mor(‘ than of l(‘ss j>ower, than to do 
it directly.”'^^ 

In this review of Sir Charles Lyell’s services to Geology we 
have omitted all notice of his numerous minor publications. We 
have endeavoured to select those of his works which exhibit his 
difference from the great mass of geologists ; and we have neglected 
entirely those original essays which with him, tus with everyone else, 
are simply the result of hard work and careful observation. Per- 
haps no geologist who has addr(\ssed himsfdf so exclusively to the 
inorganic portion of the ‘science has so much feitli in the present 
value of palaeontology, oj' so high an anticipation of its future 
destiny. His love of specir ition is ajfparent in all his works, and 
was noticed by Dr. Fitton thirty years ago ; but to wdiatever extent 
and in whatever direction Sir Charles Lyell may speculate in 
searching for the causes of jdienomena, ho never allows nis S2)ecula- 
tive faculty to carry him beyond the bounds prescribed by analogy. 
Thus, all the hypothetical views which he has either propounded or 
advocated are based upon, or supported by, the analogy of sijuilar 

phenomena in other depaiiments of human knowledge, if notliing 
comparable wUh them is known in geology. Another test of the 
truth of any view, to which he frequently lesorts, is what logicians 
call “ antecedent probability,” as is especially seen in his opj)OHition 
to the theory of “ craters of elevation.” 

Sir Charles Lyell, as w^e have sketched him, we consider to bo 
the Founder of Modem Geology ; not in the sense of usurping the 
• • Natural Belectio^ not inconsistent witii Natural Tiicology/ p. 65. 
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laurels of ITulton, tliough mncli that Hutton believed was unsound, 
and what was pliilosojjhical was not generally received until Sir 
CharI(‘S Lyell proved its merit. Nor do we compare him with the 
great liidd-gro legists ; liis mind is too restless in its hankering after 
lli(‘ ijit(Tpr(‘l;ttion of ancient hieroglyphics to be satisfied with 
boarding a mass of unrc'ad inscrijdions. Hut W(j look upon him as 
the Founder of iModiu’ii Geology in Ihe S(*ns (3 of his being the man 
who lirst clearly defined the principles of geological investigation, 
and who has bait addilional lustre to his system by himself hwling 
the way in the application of his precepts. The ^Principles of 
(i(‘orogy’ are now to his followers ‘Mamiliar in tlnar mouths as 
household words, ” and they look forward into the future for the 
‘ Prin(*i])les of Pala!ontology/ trusting that it may produce as great 
a revolution in tlu^ di.'velopnaait of the oflsjiring, as Sir Charles Lyell 
caused so long ago in that of the jiarent. 


n. ox TirE IGXIGEXOUS ROCKS KEAR MONTHRISON. 

(With reference to the Antiquity of the Volcanos of ('entral 

France.) 

By Charles Daubeny, M.D., F.E.S., Professor of Botany at the 
University of Oxford. 

In the April number of the ‘Quarterly Journal of Science’ for 
1866 will be found a memoir of mine, “ On the Antiquity of the 
Volcanos of Auvergne,” in wdiich, in opposition to the late Sir 
Francis Palgrave and to certain ’divines wdio had followed in his 
footsteps and adopted his views, it w-as atti*mpted to show, that 
oven the latest of the eruptions proceeding from tliese moimhiins 
must date’ from a period antecedent both to history and tradition. 

But as it must at the same time be conced(‘d, on the testimony 
of two bishops whoso writings have come down to us, namely 
Sidonius Apollinaris and Alcimus Avitus, that during the fourth 
century afh^r Christ, certain physical commotions took jdace in 
the neighbourhood of Vienne in France, which woro^ of a nature 
sufficiently formidable to suggest the offering up of i)ublic prayers, 
and even The institution of the Rogation-days, st^t apart ever 
since in the Church for divine worsliij), thos(‘ who denied the 
recent date of the volcanic eruptions in that neighbourhood were 
called upon to show, that there are no vestiges of the kind round 
about the city of Vieiuie, which might by j^ossibility be referred to 
a period comparatively so modern as the one alluded to. 

I therefore point^ out in the above memoir, not only that, so 
far as is known, volcanos are entirely absent from tfie immediate 
' 0 2 
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vicinity of the city of Vienne, but also that the nearest indications 
of igneous action to be met with occur about Issoire, in the neigh- 
bouring department of the Puy-de-Dome, a town situated in a 
straight line at a distance from Vienne of about eighty English 
miles, or else near Puy-en-Velay, which is not less than sixty from 
the same locality. 

It has, however, since l)een suggested to me, that I had over- 
looked a little group of volcanos sitiiah'd loiiiid about Monthrison, 
the capital of the de])artinent of tlie Loire, a to\Mi which lies con- 
siderably nearer to Vk'nne than either of the places to which my 
attention liad been dir(?cted, being in fact not more in a straight lino 
than about thirty-five miles distant from ‘the city of Vi(‘nno, and 
that it was possible, ther(3fore, that the convulsions of nature to 
wliich Sidonius and Alcimus refer might find their explanation in 
certain eruptions of which this neighbourhood had still retaim^d the 
impress. 

I was, therefore, glad to avail myself of the opportunity of 
visiting, in company with my friend, ]\rr. Corfield, a Fellow 
of Pembroke College, Oxford, the above lo(3ality on our way to 
Switzerland this autumn, and 1 am now ])r(‘])ar(d to say that, 
without pretending to liave surveyed the mil ire district, I saw 
enough to convince mo, that no vol(‘anic distiirbanco whicdi had 
occurred within this area at so late a period as that alluded to 
could have escaped our notice, and that every indication of igneous 
action wliich presents itself throughout the country Wars marks of 
a much greater antiquity^ 

Tims much at least I can venture to affirm, namely, tliat 
iveithcr craters, streams t)f lava, scoria*, nor cv(*n cellular tra.}), are to 
"be met Yvfith auy\v\v(*re witViii l\ui limits of tins district. On tiu* 
contrary, the only igneous rocks wliich came under our observation 
consisted of a comnact basalt, containing nests of olivine, a material 
which could only have heen elaborated by tla* aid of grc'al luessure, 
and under a different configiratiun of tin- surface from that now 
existing. 

To descend to particulai’s — the granitic formation, wliicli occupies 
a large portion of central France, may be seen extending to the west 
of Montbrison, but the valley of the Loire, in which this town is 
itself situated, consists of tertiary fresh-water beds, covered over in 
many places by thick deposits of alluvial matter. 

On the right bank of the Loire, howev(3r, the granite is again 
seen, and stretches as far as the lilione valley, in which Lyons is 
situated. 

Farther to the south, however, occurs the Coal formation of 
St. Etienne, which consequently intervenes between tliovalk^y of ilie 
Loire, in which Monthrison stands, and the city of Vienne, situat(Ml 
on the banks of the ]»hom‘, which also is built 'upon a grai/itic rock. 
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Now both to the north and south of Montbrison, is descried, 
elevated above the general level of the granitic formation, a number 
of isolated knolls rising abru])tly to a height of 500 feet or 
upwards, and in general capped by the ruins either of a church, 
a convent, or a castle, for which these summits would have been 
espc'cially well ada])tcd, both as being conspicuous objects from a 
distance, and also i'rom their steepness being secure from assault. 

Wo visited several of these little detached hills, as for instance, 
St. Roniaiii-le-Puy to the south, and Mandlly-le-Pave and Mont- 
verdun to th(} north of Jlonthrison, and found each of them com- 
})Osed up to its summit of basalt, which also exkmded nearly down 
to the level of the surrounding country. 

At St. Komain-le-Puy, and IVlarcilly-lc-Pave, the trap rock rested 
uj)on granite, but that of Montvc'rduii was incumbent directly upon 
the tertiary formation, which, as before stated, is superposed upon 
the granitic rocks on the low(U* levels. 

JMoreover, to tlu; east of the road leading from Montverdun to 
Montbrison is a ridg(^, the longer axis of which lies nearly from 
north to south, wliolly mad(^ up of the same material. 

About half an English mile from Montbrison itself, at a place 
calkd “ Le Itoche,” occurs th(i most instructive section which came 
und(‘r our notice ; for liert^ a])Out halfway up the hill the basalt 
may be distincAly S(M‘ 1 i intruding its(;lf into, and thrust through the 
mi(lst of th(^ graiiit(‘, whi(‘]i is in (‘onsequcaicc' uplifted, and manifests 
itself both al)ov(' and below the igneous rock, in thi^ (juarry, where 
the latter for road jmrposes is (‘xt(*irsiv(‘ly worked. 

Imh^ed tin' granite* 0 (‘cupi(*s a much more elevated position than 
this on the hills to the west of the spot wdiere the basalt is seen, 
for the latt(T is fouiul only at a certain f*levation, )>eing bounded 
h()tJi ah()V(» and hclow ])y tin* granite of tiie country. 

Judging from theses facts, wdiich an? thoroughly borne out by 
th(? negative* (*videnc(», slated in the former ])art of this commu- 
nication, 1 should conclude, that a vast anti(juity must be assigned 
to the basalts wdii(*h occur alxmt Montbrison, for ojie can only 
account for the isolatt'd position in which tluy an? found on the 
detairhcd knolls scattered over the district, by supposing that they 
constituted a part of one great continuous sheet of volcanic materials, 
which once overspread the surface, and of wdiich the intervening 
portions Imvo been since removed by denudation. 

Of course such a supposition removes their origin to an 
immeiisurablo distance in point of time from any physical convul- 
sions of recent or historiciil date, and indeed from the whole modem 
class of volcanos which has been described in my former memoirs 
on this country. They remind one of the basaltic eminences met 
with in Saxony, which Werner referred to bis imaginary floetz-trap 
formation, with reference to which we are also compelled to assume 
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that the detached knolls of basalt scatti'ied over the country, and 
resting upon the sandstone rocks wliicli tiaae pj-edoniinai^s are 
remnants of some gn'at ovtuilow of molten mabTials wliicli 
covered the country, 'when the now elevatc'd pi.'aks constituli'd its 
lowest level, and when in all jn-obability lla' entire district lay 
submerged under the ocean. We are tlaTel'ore only obliged to 
transfer to Yulc^ni the task which the renowiieil gt'ologi t of 
Frey burg attributed to Neptum', and to concenve that a flood of 
melted matter discharged from Iiis subterranean workshop ovi'r- 
spread the district, instead of the deluge of watt.-r which, according 
to Werner, had risen to the summit of the highest hills, and which 
had left behind it on its retreat those floetz-trap rocks whicli he 
insisted upon referring to an acpieous origin. 

It would appear then, that the conclusion at which I arrived 
in my pre\dous memoir is in no respect invalidated by anything 
observed at or about Montbrison, and that we are still at a loss for 
any facts tending to show, that the lively picture drawn by Sidonius 
“ of the earthquakes which demolished the walls of Vienne, of the 
mountains opening and sending forth torrents of inflamed materials, 
and of the wild beasts driven from tlie woods by terror and hunger, 
retreating into and making great ravagi‘S within the towns,” is to 
be regarded in any other light than as the offspring of a lively 
iiuagination, dwelhng upon re|X)rts wdiich had reached the author 
with respect to some fearful earthquake which may have occurred 
in the neighbourhood of Vienne, 


III. THE MEANS OF TRANSIT IN INDIA. 

1. Steam Navigation in British India. By Cr. A. Prinsep, Esq., 
Calcutta, 18B0. 

2. First Report of the TnUic Worlcs Commissioners, Madras, 

18b2. 

3. Statenieyit showing the Number of Miles of new Roads or Navi- 
gaWe Ccunals opened for Traffic in each several Presideneg of 
Lidia, since the year 1848. Printed Parliamentary Paper, 
No. 92 of 1859. 

4. Reports to the Secretary of State for India in Council on Rail- 
vjays in India for the years 1859 to 1865-66, inclusive. By 
Juland Danvers, Esq. 

5. Statement of the Moral and Material Progress of India, 1864-65. 
Printed Parliamentary Paper No, 374 of 1866. 

When India first came into the possession of the East India Com- 
pany there was scarcely, throughout the whole empire, one complete 
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road of any L iigtli on wliicli it would have answered to employ 
wli(HdH*arriag(*s. TIkto existed, liowever, proof that attention had 
()Ti(*-(^ h(‘en j^ivcii to th(‘, e-onst ruction of roads, in the fine avenurs of 
ire ‘CH, wliicli ill sojik^ disirieds m(vasared sevc.Tal liundred miles in 
l(‘n^tlj ; l)ut, }is 1 ]k‘Y had Jiever l)een properly forni(‘d or drained, 
and ])ri(lL>*es laid not Ixuai built nor care taken to k(‘ep the path- 
ways ])ra.etieal)!e, Ukw were roads no longer. For some time after 
the eslahlislinioiit of Fritisli rule veay little was done towards pro- 
viding tlie country wiili roads, ex(Tpting where they wore required 
for military piir])oses; the tralTic. of tlie country, however, j^rofited 
in some d(‘^nTo by thes(; military lines, and there can, even now, 
bo traced in many of the great trunk roads the lines used for 
connecting the military arsenals and cantonments. With the year 
IS lb a n(‘w ( ra commenced in the liistory of the roads of the 
C()untry, and the opiTations and expenditure, being placed under 
IIh' direction of a Jtoad l)(,‘])artment, began tlienceforward to exhibit 
]nore satisfactory results; th(^ introdiKdion of the European form 
of wlieel 1 (h 1, mo]‘(‘ov(T, to th(^ (anployment of cattle in draught 
where litth^ or notliing had b(‘(‘n d(me for the roads, and tlie im- 
proved condition of many hundred miles of road soon led to the 
extcaisive us(^ of the common country-(‘art, or bullock-bandy, tor the 
traffic between the inland distrids and the coast. 

^J’ho princ,i])al trade throughout the ])eninsula has, for many 
years, In'en carih'd on through the agency of a class of peojde called 
Jhinjaras, who date th(' first (‘stablishment of their business jiriorto 
the Macedon<*an invasion in tla* fourbHUith century. Th(‘se Bun- 
jaras are still f'xb'nsively emjiloyed, but chidly in the conveyance 
of cofieo from the district of Wynaad to the llalabar coast, and in 
the conveyance of merchandize from the efisb'rn coast into the 
interior. As the demand for improved means of transport through- 
out the country increased, the Government started a Banghy 
Dawk, for the conveyance of light articles, and a bullock-train for 
goods of a himvier nature, and passengers ; and those establishments 
have sinc(i been sup<‘rseded by the carts and waggons of the ‘ Inland 
Transit Company,’ the ‘ Punjab and North-western Dawk Company,’ 

K 'ln Carrying Company,’ and the ‘ ComiiKucial Transport 
n,’ which undertake the conveyance of both passengers and 

lost expeditious mode of travelling by land was formerly 
’^jli which the passenger rode in a palampiin borne on the 
of four men ; the speed attained, however, w^as but slow% 
f from three-aiid-a-half to four miles per liour, and the 
•ge w^as one shilling per mile. Any other mode of travel- 
3cially when it was necessary to convey much baggage, or 
furniture — was excessively tedious ; anything of a delicate nature, 
such as glass, china, &;c., was carried in bundles on the heads of 
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men, and furniture was tied upon a cliarj)oy, or bedstead, and ear- 
ried by four men. 

With few (exceptions, little use was, in former times, made of 
the rivers of the country^ and nothing s(‘ems (‘Vt'r to hav(‘ becai done 
to improve their navigation. Jii the heavy tVeslii's, rafts of timber 
and circular boats of wicker-work covc'rcd will* leather vreri^ Heated 
down some of the larg('r streams, but on very lew of th(' rivers was 
any attempt evc^r made to take lad(*ii vessels up the stream. Still 
less use was made of the (‘anals of irrigation, though many of them 
were Avell adapted for water-carriage during six or eight months of 
the year. The backwaters of tlic eastiTii and wc'shTu coasts were 
turned to somewhat more account, and a considerable traflic was 
carried on by means of coasting craft. In the districts of Jieiigal 
and the Punjab occurs the principal extent of rivc'r navigation in 
India, where, through the most populous part of the country, an 
area extending over about forty square degrees, and ^embracing the 
courses of the Ganges and Jumna on the west and south, the Brah- 
mapootra and Megna on the oast, was fomerly almost* entirely 
dependent upon water comimmication. 

Attention seems to have bocm, at an (^rly date, paid by the 
British Government to tlie improvement of communication through 
the backwaters on tlie. western coast of India; but the first attempt 
to introduce canal navigation was by the formation of a channel to 
connect Madras with the Eiinore backwater, and which now forms 
part of the East Coast Cnnal. 

Soon after the concjuest of Assam the difficultms in the naviga- 
tion of the Brahmapootra, and the want of good communication hy 
land with tlw uppor puti ot‘ the vaJJey, first sngg('st(‘(l lh(^ exp'.- 
c&ency of appfyiiig s(<‘am to secure the ch sired facilities; and stoam- 
Y(?sse\sha\o (wer since been successfully eirqdoyeil on )nany of tla^ 
Indian livers. In (uxler tlie more effectually to organize the ser- 
vices (if their river steamers the Bengal Government, in 1855, 
estahlished an Iidaiid Steam Department, their fleet at that time 
numbering five steamers, and five flats, which W(^re employed on 
the rivers* Ganges and Brahmapootra, between Calcutta and Alla- 
habad and Assam. On the other side of India the Boinliay Govern- 
ment also possessed an Indus Steam Flotilla, whose vessels plicnl 
regularly hit ween Kiirraciiee and Mooltan, and they had also one 
sk‘amer on the Euphrates ; and in Pegu, six river steamers, with 
flats or troop vessels attached, kept up regular communication 
between liangoon and all the stations on the river IiTawaddy. In 
subsequent years the different (lovemment flotillas were gradually 
broken up, and the duty of providing for the river navigation of 
India was left open to ])rivate enterprise. 

The steam companies at present existing, and by whose vessels 
the steam transport of India (liotli river and coasting traffic) is now 
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oavricd on, nrr tlie following, viz, Tlio PciniiiHular and Oriental 
Sicani Navigalion Com 2 )any, with eighteen steam- V(‘ssels, and The 
i\r('ssug{‘ries Iinpdriales, with fifteen vessels, afford commnnieation 
with and hetwt on Caleutta, Madras, Pondielierry, Point de Galh*, 
Jn)nihay, Adeii, the Straits settlements, and China. Tlie British 
Ifidia SI (‘am 'lavigalion Comjjany, with a fleet of twenty vessels, 
ranging fi-om ooO to 1,500 tons Imrden, and 80 to 350 horso- 
])ower ; tlu' ]>oml)ay and B(‘ngal Steam Sliij) Comjmny, with eight 
steanu'rs of from 850 to 1,473 tons; and the Bombay Coast and 
Iiiv(‘r Steam Navigation Company, witli elev(*n shamers of from 
131 to 750 tons, and 40 to 140 hoi-se-powm*, furnish the means of 
communication bcitween all the parts along the coast between 
Calcutta and Kurrachee, and with British JBurmah. The India 
Gen(?ral Steam Navigation Company, with a fleet of nine river 
steamers of from 80 to 150 horse-power, and twenty-one flats of 
from 80 to 500 tons burden, send steamers regularly throughout 
the year, every seven or ten days, from Calcutta to the North- 
western Provinces, calling at all intermediate stations on the river 
Gangers ; tliey also despatch steamcTs and flats periodically, in the 
direction of Dacca and Sylhet, to Cachar ; and to Asstim up the 
river Brahmaj)ootra, once in six weeks, calling at all the intermediate 
places as far as Debro(^ghur. The Bengal liiver Steam Company, 
witli four steamcTs of from 90 to 200 horse-power, and nine flats; 
and the Kiver Steamm* Company, with five steamers of 110 horse- 
power, and one of 130 horse-power, and (deven flars, navigate the 
Ganges as far as Allahabad, and the* former company also despatches 
vessels \i\) the Bralimapootra to Debrooghur. In addition to the 
foregoing there is Apear and Company s line of six steamer’s wliich 
also navigate tlu'. rivers of Bcargal. 

On the westi'rn side of India there is the, Indus Steam Flotilla 
C'»m])any, with eight steamers from 07 to 295 tons burden, and 90 
to 200 horse-] )OW^t‘r, and two tugs of G7 tons and 40 horse-power, 
and two of 43 tons and 15 horse-power, navigating the river Indus 
bei ween Kotree and Mooltan, ila^ larg('r vessids Ixing employ('d on 
the portion of tln^ river above tlie Sukkur Pass, and the smaller 
steanif'rs b(*tween that place and Kotnv. 

Tdie subject of railway communications in India was first laid 
b(*fore the Supnane Government by Sir Macdonald Stephenson, in 
1843, and in 1 849 a contract was concluded witli the* East India 
Kail way Company for the construction of an experimental line from 
Howrah to lianeegungc ; and in the same year the Grxat Indian 
Peninsular Ilailway Company was incorporattnl, and (altered into a 
contract for the construction of an experimental line from Bombay 
• to Callian. Both these associations were formed in the year 1845, 
but the projectors fouird it impossible to raise the necessary funds 
for their proposed schemes without the assistance of Government ; 
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it was therefore determined by the East India Com])any to gnaraiit(M3, 
for a term of ninety-nine years, a eertain rate* of iiitcnest (live jx'r 
C(*nt. per animm) upon tlie capital siibscril u'd lor tlaar respective 
undertakings, in addition to a free grant of all tlie land rt'quired 
for th(‘ir railways and subsidiary works. As a rule all tlu^ Indiaii 
railroads are constructed, in the first instanc(‘, for a singles line of 
railway, the bridges, tunnels, and cuttings being nia,d(‘ suitable for 
a second line. The gauge in all cases is fiv(^ feet six inches. 

The works on the East Indian Ihiilway were commenced in 
January, 1851 ; and in February, 1855, the whole line to Kanee- 
gunge, a distance of 121 miles, was completed. In the meantime, 
however, a general system of tnink railways for India had been 
determined upon, and the construction of a hne from Calcutta to 
Agra and Delhi was conceded to the East Indian liailway Company. 

Starting from Howrah, on the right bank of the Hooghly, 
opposite to Calcutta, this colossal line proceeds in a north-westerly 
direction to Burdwan, whence a branch to Baneegunge strikes off 
to the west through a district abounding in coal and other mineral 
resources, while the main line runs due north to Bajmahal, thus 
connecting Calcutta with the Ganges, and enabling trach'rs to avoid 
the navigation of 250 miles of one of the most dangerous portions 
of the river. At Bajmahal the railway turns westward and follows 
the course of the Ganges, in some places touching its right bank, 
and in others running at a distance of sevtm or eight miles from it. 
Near Monghyr tin* line is drivcm through the only tunnel in its 
course, a length of 900 feed, through a hill of chiy, slate, and hard 
quartz rock, and thence proceeds onwards to Patna, Benares, and 
Alkhalmd. Soon after leaving Patna, it is conveyed across the 
river Soane hj a magnificent bridge, consisting of twenty-s(wen 
iron girders of 150 fe*et each, supporhd on brick foundations, and 
which, it is Ixdieved, is exceeded in magnitude by only one other in 
the wT)rld. At Allahabad tlie raihvay crosses tln^ l ivcT Jumna l)y 
another very fine bridge, which w’as ojiemd for traffic on tlie 15th 
August, 1805; it has fourteen spans of 205 fi'ct (‘ach, tla^ rails 
being laid upon the top of the girders, and the space Inuieath made 
available for an ordinary carriage road 11 feet in width. TIk' lino 
then tak(*s a north- wesb'rly course through Cawnpore, into the 
heart of the Upper Provincx‘8, and at a point 20 miles from Agra 
(with which it is connected by a branch) it strikes northward, past 
Allyglmr, to Ghazeeabad, where it meets the Punjab Bailway, and 
whence; a short junction line of 12 miles unites it with the City of 
Delhi. 

The whole of this great undertaking has now been finished, and 
there is thus a continuous length of upwards of 1,000 miles opened* 
for public traffic. In addition to the above, considerable progress 
has been made on a very important line of 225 miles, which, 
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froin Allahabad in a 80 iith-w<‘Htorly direction, penetrates the 
ccdlon-^^rowiii,^ districts of Jubhnlpore, wIkto it will join the Great 
Indian Pcniinsiilar Jiailway, and forai the coimeeting link in the 
(‘(imninnic.}iti()ii b(dAv<Mni Calcutta and Bombay. Moreover, the 
hj’anch which was opene'd in 1855 to liaiieegungo, and which has 
sinc(' h(*(^.n ex(«‘nded to Ikrraknr, is to he fiirth(}r carried over the 
Kargoonjoo l^iss to Lnckieserai, by wliich the distance between 
('ahnitta and the north-west will be sliortened by 71 miles; and a 
l)raiich of 2G miles wnll at the same time be constructed to open up 
the Kurhurbalee coal-fields. The total length of *the East Indian 
llailway with all its branches is about 1,500 miles, of which 1,127 
have been opened. The line of rail is at present single throughout 
its course, except for the first 67 miles from Calcutta ; but the cord 
line to Luckieserai will be made double, as will also the portion 
from thence to Allahabad. 

The main object of the -Great Indian Peninsular Eailway is to 
establish means of communication between the three Presitlency towns, 
and to connect the great cotton-growing districts of Central India 
with the seaport of Bombay. The line first commenced by this com- 
pany stalling from Bombay jmsed through the Island of Salsette 
and across Uie Tannah estuary to Callian, a distance of 33 miles, 
together with a short branch to Mahim, at the northora extremity 
of Bombay Island. The works were commenced in October, 1850, 
and finislu^d in iMay, 1854. At the (aid of that year the company 
undertook Ihe extension of their line into the interior, to^ unite with 
the East Indian and IVladras llailways. At Callian, th(^ line is 
divid(Hl into two great branches, the oue going to the north-east, 
the otlier taking a south-easterly direction. The great physical 
difficulty in either case was to surmount the Ghauts, a lofty innge 
which runs parallel to the sea along the whole west coast of the 
peninsubi, and forms a barrier to the convoyan(‘e of the rich pro- 
duce of th(' l)(wan to the port of Bombay. Tlie norlhern line is 
carried oyct the Thull Gliaut by an incline nine miles and a quarter 
in length, in the coui'so of whicli it attains an elevation of 972 feet. 
It tluai pro(!ecds by Nassick and Chalisgaum, to Bhosawul, at which 
point an im])Ortant liraiudi runs (eastward through the great cotton 
district of Oomrawuttee to Nagpore. The main line, shortly after 
leaving Bhosawul, crosses the river Taptee, and continues its course 
to the north-east up the valley of the NerbudcLi to Jubbulpore, 
wheu-e it meets the. East Indian llailway. The southern of the two 
great branches is taken through the mountains at the Bhore Ghaut 
by an incline nearly sixteen miles in length, with a total elevation 
of 1831 feet, the difticultie^ of the course being overcome by such 
a series of cuttings, tunnels, viaducts, and embankments, as can 
hardly l^e rivalled in any otlier part of the world, except on the 
sister incline over the Thull Ghaut. The railroad is then continued 
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to Poona, Sholapoor, and Kulburga, at which ])l}ico it has been pro- 
posed that a lino should branch ofl’ eastward to Hyderabad, tlio 
capital of the Nizams territories, while tlie main line proceeds 
across the river Kistna to Raichore, where it tonus a junction wilh 
the railway from ^ladras. 

The distance from Bombay to Jubbulpore is (U5 miles, that to 
Raichor(‘, 441 ; and the opm-ations of ih(^ com})any (‘xtcaid over a 
length, including brancht‘s, of 1,206 miles. It luis been decided to 
constnict the line double as tar as Bhasiiwul, in the direction of 
Jubbulpore, and* also to Laiiowlie, at the top of the Bhoro Ghaut 
incline. 

The Madras Railway Company was established in the year 1852, 
with the view of constructing a railway from the city of Madras to 
the western coast. Operations were commenced in June, 1853, and 
on the 1st July, 1856, the first section, as far as Arcot, a distance 
of 65 miles, was opened to the public. In 1858, a further contract 
was entered into for a line towards the north-west, to meet the 
south-western branch of the Grc^at Indian Pf'iiinsular Railway, and 
thus form a direct communication betwc'en the Presid(.‘n(‘,y towns of 
Madras and Boml ay. 

The country through which the line to the western coast pnases 
presented few obstacles to its progress, the only engineering diffi- 
culties being to convey the liiio across the several rivers which 
traversti its ])atli. Leaving Arcot and Vellore a sliort distance 0]i 
Icfl:, and tluvwin^ out n brunch on the right to the important 
military Htaiion of iiaugulore, it turns southward through the 
Shevaroy lulls to beyond which point it resumes a westerly 

direction, and, passing through the cotton tidds of (-oimbatore, 
finds its way by a break in the Ghauts, to- the j)ort of Beypoor on 
the coast of Malabar. The whole of this line from Madras to Bey- 
poor, 406 mih.'s in length, was ojiened for traffic in May, 1<'^62, and 
on the 1st August, 1SC4, pa.ssengers were conveyed on the Ban- 
galore hraiicli, which is 8f3 miles long, and which attains a height 
of 3,000 feet on the Mysore table-land. 

The north-west liin?,. leaving the other at Arconum, 42 miles 
from Madras, proceeds through Cuddapah and across the river 
Penaar to Go<jty near which ]>oint a branch strikes off on the 
left to the town of Bellary, while the main line crosses the Tonga- 
buddra, and at Raichorci joins tlie main line from Bombay. This 
portion of the railway is 338 miles in length ; and as its path is 
crossed by twelve rivers, r(?quiriiig upwards of three miles of 
bridging, and two ranges of hills, the works in some parts are 
very heavy. It has already been opened to Cuddapah, a distance 
of 119 miles, and it was expccfi}d that a further section of 32 
miles would be ready by last Midsummer. 

The Bombay, Baroda, tmd Central India Railway Company 
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was fornu^d to coimocd Bombay with the cotton districts of 
Guzcrat and ('cntral India. It was incorporat(4 in July, 1855 
and tlio (uittiii^ of tlio first sod took place in May, 1856. Starting 
northwards from Bombay, tlirougli tlie Island of Salsctto, and 
<*rossing tlui Basseiii Cliannel and the Vcturnee ltiv(‘r, the railway 
follows the liin^ of the coast, passing Damaun and Surat, at which 
latter ])Li(‘e it; is carrifid over the Taptee Biver by an iron bridge 
of 2,003 fecit ill length. A still more serious- obstacle to its 
progn^ss prescaitod itself in the river Xerluidda, which the railway 
crosses by another iron bridge 3,800 feet long. * Continuing in a 
northerly direction it proceetls through Broach to Baroda, at which 
point it turns to the north-west ovc^r the Mhye river, and termi- 
nates its course at Ahmedabad, 310 miles from Bombay. The 
whole line is open, except a s(*ction of four miles within Bombay 
Island, from Grant Road to Colaba* whicli is to be conducted 
over land now in course of being reclaimed from the sea at Back 
Bay. 

The Sind Railway Company was incorjiorated by an Act of 
Parliament pass!‘d on the 2nd July, 1855, and was reconstituted 
in August, 1857. Although its affairs are und(‘r a single board, 
the operations of the com 2 )any in reality embracfe four separate 
coiu'erns ; viz. the Sind Railway, the Indus Steam Flotilla (above 
described), the Punjab Railway, and the Delhi Railway. The 
obj<.^ct of the combined undertakings is to estahlisli communication 
between tlie j)ort of Kurrachce and the Punjab, and to connect the 
chief cities of that province with the lijist Indian Raihvay at Delhi. 

The first portion, or Sind Railway ]>roper, prin-eeds from the 
harbour of Ivurracheo, across the riv(‘rs Bahrum and Mulker, and 
through the Karatolla Hills, to Kotrc(' on tht‘ Indus, opposite' 
Hydrabad, and thereby ('iiahles tradt'rs to avoid the dchty attendant 
on the navigation of the delta of the river. The length of the 
line is 109 miles ; it was commenced in April, 1858, and was 
0 ])en(Hl for trallu^ on the Jlth May, 1861, with the immediate 
elfect of developing a considerable trade* in cotton, which had not 
been previously seen on the Indus, as W(‘I1 as in indigo, grain, 
wool, and other products. 

The Punjab Railway, starting from Slier Shah on the banks of 
the Chenaub, al»out 12 miles below Moolbin, passes through tliat 
city, and thence follows a nejxrly straight course up the left bank 
of the Ravee, as far as Lahore, at which place it turns directly 
to the cast, until it reaches Umritsur, This line, which is 253 
miles long, was commi'iiccd in February, 1859, ami on the 24th 
April, 1865, tlui complete liiu^ was opened to tlie public. 

The D(‘lhi Riiilway, running from Umritsur to Delhi, follows 
a south-east(Tly direction through the Punjab, and, crossing the 
Beas at Wuzeer Ghaut, proceeds by Jullunder to Phillour, at 
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which place it is conveyed over the Sutlej. Continuing its course 
through Loodiaiia, Sirhind, and Umballa, it crosses the Jumna 
shortly before reaching Seharunpore, wberc^ it turns southward, 
and passing through ]\Iozufternugger and IMeiunt, arrives at 
Ghazeeabad, whence the trains will run into Delhi ovei- the branch 
constructed by tlic East Indian llailway Coni])any. The length 
of the whole line is 320 miles ; the coidractors coninuaieed work- 
in 1804 ; and although no portion has yet been ojx'iK'd, it was 
anticipated that the section In'tween Ghazc(‘abad and Meerut would 
have been ready for trafiic by the end of last year. 

In 1857, the Ea^^tern Bengal Kailway Company was formed 
for the purpose of affording railway accommodation to the thickly 

S ulated districts lying north and east of Calcutta, which are 
ly cultivated with indigo, sugar, oilseeds, rice, and other grain. 
Starting from the Calcutta sfde of the Hooghly, it proceeds up the 
right bank of the Matabanga to Kooshtee on tlie Ganges opposite 
Pubna, thus enabling merchants to send their goods direct to or 
from Calcutta witl)out undergoing the delay and danger of tlie 
iiavigatign of the Soonderbuns. The works were commenced in 
April, 1859, and the line was openc^d through its entire length of 
114 miles in if o vernier, 18G2. Arrangements have been made for 
conveying passengers and goods by steamboats from Kooshtoci to 
Dacca, and also to Assam. In August, 18G5, it was determined to 
extend the line a distance of 45 miles to Goalundo, at the con- 
^iienco o/ tlw and the (jiinf't s, with the view of 

^creepting tin- tnitU(* from the eoiintrus on the north-east ; and 
‘ railway ouap iny Imve agnt^l to construct it a.s a part of their 

{ox iwi'oinTmHhvlion lor sliips trading to 

ialcuthi, and the dang(*rs of navigating th(' ilooglily led to the 
onnation, in 1857, of the Calcutta and South-s^astt.TU Kail way 
^mpany, with the object of constnicting a short line of 29 
miles from Calcutta, in a south-easterly direction, to the harl)our 
and town which it was contemplated to establish on the IVlutlali 
estuary. The wliole railway was opened for trafiic in March, 1802, 
with the exception of the bridge over the Piallee, which was not 
finished till a later date ; hnt it was not until the beginning of 
1805 that a company was formed to hudd the necessary jetties and 
wharves required to make Canning Town a trading port. 

Tlie Great Southern of India Railway Company was constituted 
in 1857, its object being to construct railways in the southern pro- 
vinces of India. The line at first saiictioncHl runs due west from 
Negapatam on the cast coast, by Tanjore to Trichinopoly, through a 
country extensively cultivated with rice and cotton. Operations 
were commenced in May, 1859, and the whole line of 79 miles was 
thrown open for traffic in March, 1862. An extension of 87 miles 
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was subsequently autliorizod to enable it to be taken through Caroor 
tind up the right bank ot* the Oauvcry, to join the Madras liailway 
fit ]irrod(‘. 

TJjo lengtli of' rail in course of construction by the eight com- 
panies above men tioned is 4,944 miles, of which 3,332 miles were 
ill working order on the 31st March last. Tlui capital estimated to 
be rcfpiirc'd for the completion of the sev(U‘al undertakings already 
sanction(‘d is 81,000,000/., of whieii 00, (Mb, 000/. has already been 
ex})ended. Tlie traffic on the jniiuqial lines during the years 
1805-G6 exce(‘ded the most sanguine exjiectations, and it is clear 
now that the traffic on them will be enormous, and that for some 
time to come it will increase in proportion to the means provided 
for carrying it. The passenger fares are low as compared with 
European rates, yet it appears that out of the total number of 
passengers carried, amounting to between thirteen and fourteen 
millions during the year, 94 per cent, travelled in the third, 4*78 in 
the second, and only 1*22 travelled in the first class. A sum of 
about eleven millions sbTling has now been paid by the Govern- 
ment as guaranteed interest, over and above the amounts received 
from the earnings of the railways ; and although it will be some 
time before so large an advance can be recouped, the condition of 
some of the railways gives reason to hope that, at any rate, a con- 
siderable portion will ultimately be re])aid. . Mor(.‘Over, the free 
conveyaiKX) of the mails, and the reduction in the expense of trans- 
porting troops and stores, will effect a considerable saving, and the 
indirect gain to the 8tat(5, arising from the greater S(\*urity afforded 
to the country and the impulse given to commerce and agriculture, 
is incalcuIabJ(\ 

Adverting to the probable early (*ompJ(4ioii of the main lines of 
communication connecting tlio port of Bombay with the Presidencies 
of Calcutta and iladras, the Nortli-western Provinces, and the 
Punjab, it was recommended by the recent select commits ‘n of 
the House of Commons on the subject of East India communi- 
cations, tliat in future the mails for India should be conveyed to 
Bombay alone, and that the separate ])ostal service between Eng- 
land and Madras and Calcutta should he discontinued. By this 
means a saving of several days would be effected in the communi- 
cations between those places and this cx)untry. 

In addition lo the foregoing guaranteed railway companies, two 
companies, named respectively the Indian Branch Eailway Com- 
pany, and the Indian Tramway Company, have l)een formed for the 
purpose of constructing light lines of railway without the assistance 
of a preliminary guarantee from Gor\’^ernment. 

The Indian Jlranch Kailway Company, in 1863, laid down a 
line, al)Out 27 miles in length, with a gauge of 4 leet, from Nul- 
hatte, a station on the East Indian Kail way, 14^ miles from 
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Calcutta, to Azimgunge, opposite to Moorshedabacl ; it was opened 
on the 2l8t December, and traffic carried on throughout the follow- 
ing year, though not to so great an extent as was anticipated. The 
same company has also obtained a concession of an important 
system of railway communication in Oude and liohilcuncl, and con- 
siderable progress has been made on a section between Cawnpore 
and Lucknow, in which case the gauge of 5 feet 6 inches has been 
adopted, as on the main lines. 

In the south of India a braiadi hne has been constructed by the 
Indian Tramway Comj)any, from th(^ Arconum junction on 
the Madi’as llailway, to Coiijeveram. This line, which is 10 miles 
in length, was opened on tlie 1st August, 1805 ; light rails have 
l)een employed, with a gauge of 3 feet 6 inches, and the total co; t 
amounted to about 4,000/. a mile. 

A few words, oi j)(fssanty concerning telegraphic (^omniuiiication 
in India. In ilw early part of 1852, the working of an (‘xperi- 
mental line of elect rie telegraph between Calcutta and Kedgeree 
having proved entirely successful, it was ddiTmiiKnl to constrind a 
complete system of tclcgrnjdiic lines throughout India, and the* 
aggregate extent of wire now in operation amounts to not h‘S.s than 
about 14,000 mil<‘S. Alter an interruption of jnore than thr<*(‘ years, 
British Burmah was, during 1804, onc(* more eoniieeiiMl with 
Calcutta by the coiistructiun of a land line tliroiigh Arracun, in lieu 
of the de(‘])-sea eablc, which, after a >h(»rt trial, uttddy failtnl. 

In 1858-50, seheines were propos( (l for establishing teh'graj-iic 
communication betwt*en Ihiglaud and India, ])oth 1)y way of tlie 
Bed Sea and the l\ r.-i:in (Julf. The line was laid, and juessages 
were actually transmitted by the former route ; laii after a sliori 
period the sign^ds fail(‘d, and aU altemjds to restore' tlie coiumuni- 
cationC)r any length of time proved fruit h'ss. (ireater suee<*ss has, 
however, attended the construction of the alternative*, or Indo- 
European line, which, proceeding from Kurraclan in a W(‘sterlv 
direction, along the ]\Ielvran coast by (iwadur to Biindor Albas, and 
thence up the Persian Gulf to Bus! ire and Fao, at the la*a(l of tla* 
Gulf, has a total submarine course of nearly ],500 miles ; a land 
line has also been constructed as far as Gwadur. From Fao the line 
is conveyed overLind to Bussora, and thence across Turkish Arabia 
to Bagdad, Mosul, and Diarlx)kir, whence it proceeds through Asia 
Minor, by Siras, till it joins the Europeiin system at Oonstantinoplo. 
The length of the whole line from Kurrachec to Constantinople is 
about 3,000 miles, oncj-lmlf of which is submarine. From Bagdad 
another line has been taken through the heart of Persia toTeli(*ran, 
and thence southwards to Ispahan, Shiraz, and Bushiro. 

With regard to tlie future, whatever may ho said in favour of 
canal navigation in India,* the experiments hitherto made in that 
direction have not been of so decidedly successful a character as to 
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load to tlio supposition that this means of transit will ever ho very 
much extended. Where practicalde, river navigp.tion appears to ho 
extensively used, and the success or otherwise of the works at 
present under construction with the view of opening up the navi-^ 
gation of the (xodavoiy, will probably determine whether or not 
similar operations shall bo carried out on other rivers. There is 
also no doubt that by tlie introduction of an improved class of 
steamers many rivers might successfully be navigated, which contain 
too small a depth of water for the majority of the vessels hitliorto in 
use; three such steameivs, calculated to draw only 12 inches of 
Avater, are now in course of construction for the river Godavery. 
Hhoiild they prove successful on that river, it is not unlikely that 
they will be followed by others on the same j)lan for employment 
on various streams hitherto not navigated by steam* and on which 
only vessels of very shallow draught could be emydoyed. With 
respect to railways, it is not y>r(a)abie that any very great extension 
of the present system of high-cost lines will Ix^ sanctioned, except 
where they may appear n(x*essiry for political or military purposes, 
and we look rather lo a dovi*lo))ment of tlu* princi])le of light rail- 
ways, wbicli may rr-adily he laid <lowii along existing lines of road, 
aiel iihimately perliaj)s, wlaai the traific has heeome siiflicient to 
justiiy the (‘X})eiise in a e<nnni<Teial sense, they might be completed 
sub:-tantially so as to unite with tlie (.•xi4ing system of bigb-'S]>ecHl 
railways, ju.'^t as it is customary to make a fail- weather road in the 
tirsk plae<‘, and afterwards eoiu]>]ete it, by bridging and metalling, as 
a first -class rv>ad. 


IV. ICK jllAJtKS IN NDirni WALES. 

(Wi/h a ySheteh a/ OJcfcial Theories and i\mtrovn'sies,) 

l>y Alfiied It. ^Vallace, F.E.G.S., F.Z.S., &e. 

One of the most interesting bmnelu's of modern geology, and 
tliat on which recent researches liave thrown most light, is the 
inquiry into the exact modes by wliicli tJio ])reseiit surliu^o of the 
earth has been produced. Whim w(i sc(^ a vertical precipice, a deep 
chasm, or huge masses of shattered ixx*k, our lirst impression is to 
impute those effects to some violent convulsions of nature, such ns 
volcanic eruptions, earthquakes, or floodvS. It is, however, now 
generally ailmitted that such causes have had, for the most part, 
little if any effect in modifying the surface, except wlien many 
times repeated during long periods of time ; and it is every day 
VOL. IV. 
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boconiing more certain tint even tlio grandtsi. and most voMiantic 
scenery of mouiitainons coiniiries lias lunai |)n)duced by tli'‘ slow 
but long-con tinned netion ot those natnrjd (aiises wliudi V;e si‘e 
daily at work, but wliostMdleets during tli(" tr\v v( ars that wi' can 
observe tlieni are almost imperceptible'. Tla'se caiis 's are, tin ocean 
waves, running water, rain and trost; which, ii acting for Jong 
periods during which subterraiieau lbi*c('s are also at work slowly 
elevating and depressing large tracts ot count ry and to sonio extent 
fracturing and loosening the rocky strata, seem cajiable ot producing 
all the chief fefitures which the surface of the earth now presents 
in non-volcanic r(‘gions. 

There are, however, a eonsiderahlo nuniher of very remarkable 
phenomena wlikdi none ot these causi's will account for, and which 
appear to hav(fl)ci‘ii overlook d or thouglit unimportant till about 
twenh'-iive years ago, wlien tlu' (‘(d(J,)rated naturalist Agassiz visited 
this country alt('r having ('uri'fnlly studied tlie etl'ccts of modern 
glaciers in the Alps. He it was who lirst sliow(‘d tliat tlu'V could 
be all explained to the minutest detail by tlic bypotlu‘sis of a recent 
glacial ixnrodj'Nluring tli(‘ eoiitiniiauee of wliieli the mountains 
of Wales, (hmil)(‘rlaiid, and Seollnid were eo\(r’( d with ])evpetual 
snow, and sent down glaciers into most of tla' valhys, and some- 
times ev(‘n into the sea. At lij‘st tliis ]iyj)otbesis was received witli 
inorf'dnlity and derision, sine*' it eom])let(‘ly contradicted the* almost 
hclud\)f tlmt the larth had heen for agits 

cooling, and that all ]»recetling ejioclis had Ixvn warmer than the 
pres< ul oue but U very so<»u wtu'keil hs way even among tho most 
sceptical imprirers, till at lUe ])re>ent Cwiy then.' cannot be found 
a geologist ^Yho denies the reality of the ‘‘glacial epoch,' or tbc‘ 
cxirrectuess of that interpretation wbieii exjdaiiis many peculiar 
features of our own monutaiu vsccm ry by tlic agency of ice. 

A great deal has siii(*e bi'cii writhri by g(.*ologist8 and ]hysi(*ists 
on the etfects of iee-work, but comparativ(;ly little has lu'en given 
to the general public; and as the subj(.*ct is at this time again 
attracting much attention, owing t*' new a})plicatioiis of the theory 
which have given rise to much discussion and are greatly stimu- 
lating inquiry, and as it requires little or no previous kfiowlcnigo of 
geology to understand either its facts or its tlieory, I have thought 
that a popular account of such prominent glacial phenomena as are 
observable in all our clii(;f mountain districts would be acceptable to 
many readers of this periodical. 

We may conveniently consider the chief evidences of a glacial 
period uiidc'r tlie following lieads : 1st, Tlio drift ; 2nd, Moraines ; 
3rd, ‘ Koches montonnees * ; 4th, Grooved and striated ro(dvs ; 5th, 
Boulders and piTchcd blocks ; Otli, Alpine lakes ; — and in this order 
I propose to record the few observations I have made during a* 
month spent nf*ar Siunvdon and Cadm* Idris last autumn, incorjjo- 
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rating ])n(‘fly wliat has been ()bser\(?(l cLsc'wIk iv', and adding some 
account of llie more iiitenssting ja-obhaiis and discussions to whic.li 
tliey liavo given ris(\ 

1st. Tub (tlaoial or Nouttibrn — This is a layer of 

looser malerials — gi’avd, clay, mud, pebbles, and angular stones — 
which is found spr(;ad at inbawals all over Northern Europe, and is 
very common in the valleys and upland slopes of North Wales. It 
is very abundant all round the town of Dolgelly, wheio it forms 
undulating slopes, mounds, and hummocks in most of the valleys, 
filling up the space between the flat allunal meadows on the river 
side, and the steeji rocky sloj^es of the adjacent mountains. AVhor- 
cver this is cut through in making roads or railways, it is seen to 
bo full of blocks of stone, i^ebbles, and large jnasseS of rock, dis- 
trilmtod through it without any order or arrangt'inent, the toj^, 
middle, and bottom being alik(* in coinposition. From the contour 
of the surj’onnding mountains it can he often st'eii that this d(‘posit 
is of great though very variables thiekii(.*ss, ])r()ha])ly otteii exceeding 
a hundred feet, find it certainly coveis many hundred scpuin* miles 
of country in North Wales alom^. On asecndiiig ilie m«)imlains it 
is ofh'ii tbiiiul on th(‘ir l(‘ss privipitoiis sh'jus and in the ui)land 
valleys, at morci than a. thousjind f^ct ele.vjdioii ; and it has even 
])eeu ii*a(*ed anamd Snowdon by Pr()fess(.r liainsay t«) a heiglit of 
more tlian two ihousniid feet. The materials of whieli tiie drift is 
com])Osed are various. Som(‘tim'*s the rocks art' nearly all those of 
ilii^ surrounding mountains, at other limes they are sueh as must 
liave been brought from a great distanee. Tlu‘ geological age of 
tilt* drift is determiiK'd by its (Oei'lying ail, even tiie im^st rt ct'ul 
formations, and by its <*on(aiiiiiig oeeasional iv marine slit'lls 'of aii 
artdic tyjx* and of specit's wliieli are ail now living. 

UtTti W(‘ have materials of a loosf* {md iniseellitia tms natitn* 
wliicli were depositt'd in the sea hut not /n/ the s^a. Tlrat the 
drift was dej)()site(l in the sefi is proved by the marine shells wJnVh 
have been found in it up to tla^ hrii!;iit of J.oOO lin't oji some 
mountains of Carnarvonshire; and wo havt* thus a pjoof that NortJi 
Wales was at a very recent epoch sunk to ad l(*fist tlfat di'pth 
beneath the ocean. Tdie pres(*nce of the drift itself, however, at a 
heiglit of more than 2,000 feet, would prove a much greater snl)- 
mergence. That the deposit could not have Ikhui made by the sea, 
is shown by the wjiiit of arrangement of the materials and the 
abundance of large angular fragments of rock. Wat(T always sorts 
the materials it dejiosits. The rocks, the y)ol)bles, the shingle, the 
sand, the mud, are. carried difter(‘nt distances, and deposited in 
different places or in different layers. Water deposits are stratifii'd. 
Neither can rocks ho carried far by water and i-etain tlair angles 
and clean fractured siirhn*(*s. They get rounded into boulders or 

j) 2 
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pebbles, whereas many of tlio rocks and stoiK'S found in the dritt 
are as sharp, au^nilar, and irn^i^iilar as tlu* IJoeks aial niass(‘s 
which arc detached ]»y the winier’s iVcsi. aiul lu‘ maler an inland 
precipice. 

Tlie solution of this curious ])ro])]emol‘ the ori'jjin ol tlie drift, is 
to be found in the history of i^laciers aial ic(‘1/« rgs. When i valley 
is filled with ice, the rocky from its slipes and ])rec; 2 ) c(‘S tall 

upon the surlaco of the* ^laci(T. A ([uaidii v of the ('arth ami sioia'S 
of the bottom of the valley is also forced into llu' t'rcvit'i'S or frozen 
to the bottom of the icy mass. Kow wlam flu* icc '-Hik'd valley 
terminates in the soa, largn fragments of the glacier break off and 
become icebergs, and floating away carry with them their load of 
earth and rocks, whicli are deposited wli.'re th(‘y melt, or topple 
over, or are ftrand(?d. In the North Atlantic as far as icebergs 
float, there must be an annual deposit of matter on its bottom 
exactly of the same nature as the drift, while in Hudson's Bay and 
the G iilf of St. Lawrence it must be accumulating still more rapidly. 
When North Wales was one or two tliousand ifeet lower tlian at 
present, it must have formed a group of islands, among which ice- 
bergs would frequently become entangled and de])osit thiir loads of 
foreign matter. At the same time Snowdon and Cad('r Idris would 
have been sending down glaciers into the seii, which would spread 
the df'bris of their ])r(‘cipices and valk^y bottoms on what arc now 
the upland slopes and low valleys, but which tla'ii W(‘re submerged 
banks, and ocean straits. *As the land rose above the sea to its 
present elevation, rivers, floods,* and glaciers would more or less 
furrow and clear away the drift from the valleys, and leave it dis- 
tributed in the irregular niamier in wdiich wo now find it. Th(‘. 
mere presence, therefore, of this uustratified mass of earth, rocks, 
and boulders would of itself prove a recent ghicml [)eriod ; since it 
cicurly indicates the cxislence of iceherirs find in seas and 

countries where they are now never found. 

2nd. MoRAi^TiS. — EviTy modern glacder carries upf>n ihs surface 
more or h^ss of the cM/ris of the rocky valleys through which it 
passes. As the glacuu move's downwards, these are c^jirried witli 
it, and at its termination, whore its waste hy melting exactly 
l>alau(!cs it^ downward progress, this d^ris must necessarily Ix) 
" deposited, and form a more or less regular heap of rock and earth 
called the. tc'rininal moraine. Thcise morainf;s are sometimes 
destroyed almost as fast as they arc formed by the streams which 
issue from the glacier its.:df or hy torrents from the adjacent moun- 
tains, hut under favourable conchtions they rcunain, and long after 
the glacier has entirely disappeared tell the tale of its former 
existence. If owing to a steady change of climate a glacier retires 
regularly, the moraine-heaps will be distributed over the whole surface 
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its iccM'lifr lias succcssivoly occupied ; ^Yhen on tlie otlicr 

liaiid it is siidioiiary lor a considcraMi? lim(‘, tlic accuiiiulah s to 
souio laa^dil, and tonus a wtJI-dc'tiiicd terminal moraine. Kone^ of 
tlio moraijK ■ Sinned by the old Swiss glaciers, when they stiele]a‘d 
far down into tln^ ])lains, are enormous. That of Ivrea in North 
Italy is many mih^s in extent, and 1,500 ff;et high — a mountain of 
debris hroiiglit down by a glacier wliieli was sixty miles long. 
Tlien^ is no oth(‘r natural agent which can form on level ground 
sueli regular mounds as tlu^se moraines, many of which resemble 
artilieial eartliworks. llieir jiresenee becomes therefore a very 
cerhiiu indication of th(‘ Ionia ‘r existence of glaciers. 

In North A\"al(‘s many very perfect moraines mr%" bo observed. 
Around Snowdon in particular they are very abundant, every one 
of the valh^ys which radiate from the central peak of the mountain 
exhibiting them more or less distinctly. 1 hose arc all described in 
Professor Ihimsay s little work on the Old Glaciers of Switzerland and 
North Wales ; and I can bear witness that, &r from exaggerating, 
he has hardly dwelt sufficiently on the wonderful clearness and 
well-marked character of this phenomenon. The most striking of 
all arc perhajis tliose of the Cwm Glass Valley, which descends from 
the north of Snowdon to the pass of Llaiiberis. At the mouth of 
this valley, close above the road which as(‘cnds th('. pass, is wliat 
seems to the passor-liy a si(‘ep i\)cky hill, but on vii’wing it from an 
elevation about a quarter of a mile lower ^lowii, it is seen to b(3 a 
huge longitudinal roof"sha])ed mound of almost perfect regularity, 
scattered over \vith angular blocks of rock ; and v. liose position, with 
regard to the side's and bottom of the valley, shows it to be an 
addition — something put there — and having no rdation to the 
proper contours of the surfaei'. Higher uj) the valley is a small 
but wond('rl‘u\W perfe,cl moraine, which stretches across in a regnlar 
curv(', and of ahnost uniform size and heiglit, so that when standing 
on it 011(3 can hardly hel]) helieving it to he an artificial fortilicatiou. 
Put tin' hng(‘ angular blocks of rocks scattered about it, and the 
oilier signs of ieo-work all around, with the wild loneliness ot the 
situation, and its inferiority as a d( ‘tensive position to many other 
points near it, uth^rly I’orhid this supposition, '.riie best example ol 
the wide-spri'ading of ro(*ky debris by tlie gradual r('(ivat ol a 
glacier, is to be seen in (lumi Brwynog. Under (uie of tlie blackest 
precipices of Snowdon lies the little gri'mi lake Idyu dur Arddii, on 
the other side of wliicli rises a sh'C]) ridg(', most likely jiartly rock 
and ])artly moraine. Beyond tlii& ridge extends for nearly a mile 
a gradually-sloping upland, sO thickly covered with blocks of roede, 
often of large size, that from a distance the herbage can rarely be 
seen between them. In this ease every one of these rocks must 
have been carried across the valley of the lakc3 and di'posited where 
it now lies, and no other natural agent can be found or imagined 
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ciipaLli; ol’ doing tills l)iit ice. Lower down iliis same on tli(> 

spur AYliicli st‘]'jir;itcs it tVinu Tdyii dwytliweli, an' portions ot'jno- 
raint'S di'posited by llu' glaeiia* when, ciiiring its gri'ati‘st (*.\!('nsion, 
it di'sei'iided to join that ot' IIk' vale of Llauheris. /TIk' iiu»raines 
around Chador Idris ait' not so nunu'rous ii(»r so wt'il maiked as 
tliosc of Snowdon. There is, liowt'vei*, a vt'iT lint' ont.^ (‘ireling round 
Llyn y gader, luider the highest jK‘ak : and lower down, ludow 
Llyn y (iafer, is a rcH*k- strewn sloju*, (‘vt'ii more thickly covt'n'd 
than that of Cwii l>i‘wynog. Llyn C^n, situated in tlio tremendous 
chasm on the soutli of (VultT Idris, has also a small but vtTV ]K'r- 
fect moraine at its extromiiv, through an o])eiiing in which its 
waters escape^ I believe that the existence of moraines and moraine 
matter, wljen as well nairked as those of North Wales, is of itself 
sufticieiit to prove that tliere has been a glacial pericxl. There is, 
howev('r, much other eonfirmatory evidenee. 

3rd. Itociins jroinoxMJCs. (llacieis are often many hiindn'd 
(>r even several thousand h at tliii'k, and as tliey move slowly over 
the siiriiice their enormous vo'^ghi. assisted hy the gravel, ))ehhles, 
and boiiLb'rs frozen inihcdded in them, grinds down all slmrp 
angles, ]u*aks, and jagged edge's ^»f tla* rocks, giving to them a more 
or less hluni 'd or I’oujulcd ouilim'. Tlu' degree to ^Yliieh this 
grinding away talvcs place mu>l (h'pend on many eaiisi s, such as ’ 
the Weight of the g!aci< r, its rahi of jaotion, jla* material it carries 
Witli it, tlie time it coiiTi.nies in action, and the hardness, toughiK'ss, 
and oiighial form of the rock itseJf. This peculiar eilcct of tlie 
pus-uuc ul H pinch ‘V IS leiT cnsily rt^ropjiiz'd when once seen, es])('<- 
cialJy if one stndi< s tlie lorms that llie nxdc assumes hy jialural 
wenlliering or by tlie aetiuu of \sal‘‘r, botli of wliich will lx* seen to 
he very dillereiit fomi that produced by ieia lii the valleys around 
Snowdon and Cader Idris this form of rock-surface is eoiitinually to 
1 k.^ serii, and wlieii, as is froipieiitly the eas'*, the (*om para lively soft, 
slaty rocks 'can lie compared side hy side with hard grecuistoiie or 
grit, tin* tirst is found to he ground down to a smooth surtaci.*, 
gently <'urved or rounded, whih^ tin. second is left in irn'gular bosses 
and lumps, all tlieir asperitic's smoothed and round(‘d off, but not 
ground down to an evem surface. This can be wcdl seen on the 
liaiiks of Llyn Padarn, near Llaiiberis. It is uj>on tlu'se roelicfi 
moidoiutccs Uiiat arc often found the peculiar markings wo have 
next to consider. 

4tli. ClnoovET) AND Sttuated liocKs. — During the process just 
described, it freijuiaitly bappens that grooves or scratches are made 
upon the rocks hy the liard materials imbedded in the bottom or 
sides of the glacier. Owing to the enormous weight and slow motion 
of glaciers, they move with groat steadiness, ancf thus the markings 
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oil rock-silt ()i(*os tiro almost straiglit liia^s ])arallol to each otlior, and 
show tlif' (lircctioii in wliicli tlie glacier mov(,‘(I. Xotliiiig is more 
striking tk iii to ira(*(‘ lor tbi^ lirst tiiia^ ov(T iiiik's of country tlicsc 
myst(*i-i()ii:; lines, riilctl upon tlici liardest rocks, and always jHiiiitiiig 
in tiu‘ Sam ^ diiection. In the iKaghbourliood of Llanberis they are 
so abundant, that it seems strange* they were not observed, cumjiared, 
and speculatcMl on long belbrc tlaJlr true nature was known. The 
lin(*s vary 4roni hue scratch(‘S to grooves in which one’s huger may 
lie*, and even to troughs a loot or move in diameter. Sometimes 
on very hard rock tlie groov(‘s are polislud by the intcnsi* pressure 
of a hard smooth piibble. On the east side of Llyn y gader is an 
even slope of near a thousand feet at an angle of about 45"^ called 
the F ox’s Patli, and covered with loose fragments of rook which roll 
away under one’s feet at every step. It descends from a saddle 
between two emiiionces of Oad(T Idris, and was probably long the 
2 :)ath of avalanch(*s or small glaciers. In tlie bed of a torrent which 
descends this slojio I found, recently exposed, a large piece of 
yellowish ])or])hyry, one surlace of Avhich (about 5 in. by 3 in.) was 
slightly ri(lg<‘d and furrowed, and highly jiolisIiVd. The rock is 
vei’y heavy and exees-:iv('ly hai’d, and this fragment is of itself a 
striking proof hotli of flu* presence of k'C and ol* its })ow(‘r as a 
grinding and jiolishiiig agent. I jiresmue tliat t]i(‘. piece formed 
])ari of the ro(*ky IkmI ovm* which lla* ice once slid, thni it had been 
split and loosemd by almosphi rk* artion and llicn (*oviTcd up and 
jinsiwveddiy sediment an<l stones, till tlu* torri^ut cx]>oscd it again, 
and would soon bavc destroyed it^ poliMied suri'aee lead I not been 
hi’/ky miougli to hit upon ii. 

i)Ut it is not only the surface of rocks i,i sii'u lliat arc thus 
marked, d’la* jicblks, boukieis, and fragments ciiilicddcd in the 
glaciiT ar<‘ tliemseives eijually .^cratclied, but as tlay are capable of 
shifting tlicir jtosition iJie grooves and ^tri.•c on tlieiii arc iiot always 
jiarallcl to cat li otlim’. It is this kind of material that contributes 
largely to form the dj’itt, and in sona* h)ra]iti( S almost ('very boulder 
and p.'bble is more or less maiktd. On <*loS(‘ I'xaiui nation we can 
oftmi iind ])roof ttial tlic grooves are really ancient maikings by 
tlicir corn‘spondenc(* in ajipt'arancc witli idd surface's of the stone, 
altbougli Ibis is suilicic'iitly evident to anyoiK' wiio sivs th(*ij' numher, 
and lh(^ vanVty of rude masse's which hear them. Tlu sc various 
classt's of markings are all found ahiiiulajitly whe'rcwcr glacneiS 
now exist, and as no otla'r modi' of exjilaining tlieir uccurrence has 
ever been suggeste^d, tlcy may be considei't'd to form tlie best and 
most convincing of all tin* various iwoufs of llie Ibrnu'r existence of 
glaciers and icebrngs in places where tlu'y are Uot now found. 

5th. Boulders and PEiiCHED Bj.omvS. — As a glacier in its 
passage down a valley covers many irregularities of ground, sonu*- 
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times passing over lat("ral spurs or roeky eminences, so cluiing its 
rc'treat tlie ice-c‘liil‘ wliieh itTininuti'S it Avill pass ovm* eacli cl’ tliesi^ 
ill succession, aiul will (L']>osifc on many of tluan some of the blocks 
which hmn its moraiiu s or tla' bi>nltl(Ts it has brought (lo^^u witli 
it. AVlion the glacii'r has tinally rclrcateO. many ot these blocks and 
boulders will remain in position^ wlu're in Ither simple gi*aMtation 
nor the action i>f IKuhIs of wat( r, nor tlu* shocks of earlln[uakes 
could liave placed them. Very similar ])he!ionu‘na havt* Ix'eu pi(»- 
duc('d by the icekTgs which d(posii<‘d thi‘ drift, larg(‘ masses of 
rock having bei’ii carrit'd and droj^ped on ('iniiu’uct's as wcdl as in 
valleys. iS’ot imfrequeiitly these blocks rest upon rock of a ditliu-eiit 
kind from that of winch they are tlnunselves composed, and tlu ‘y 
often rest on ice-worn snrlaces marked ])y grooves and scratches, 
showing })lainly that the face of the country has nndergono little* or 
no change since the ice left it. Many of them occur on the edge of 
precipices and ravines, as is particularly the case at-tli(' torrent walk 
near I)olg^‘lly, the sides of wliicli on nearly level ground are thickly 
strewm with large angular blocks and boulders. One of these is 
15 feet square and 9 feet high, and has low*er ground all around it. 
It is when they stand upon the summit of ('onspicuous eminences, as 
they often do about SiioAvdon and Cader Idris, that they attract most 
attention, while* wdien tliiekly strewn over level gi-ound or on slight 
hillocks and ridges they are pa.^;s(td over by the tourist as too common 
a phenomenon of mountainous countii s to deserve attention. Yet 
it is really as diflicuH to account for their presence in th6 one case 
as in tlie other, without tlu; agency of ice. Neither do they form a 
universal feature of mouutaiiious re gions, as many suppose, ft>r, as 
far as my memory serves nn*, they do not occur on moimtuins of 
moderate lieiglils in the tropics. I have asceiKh.*d many mountains 
in the Malayan Arcliipelago about the same hciglit as Siiowilon, 
and on calling to mind all flic places w^liere large blocks of rock 
wxTe scattered about, I cannot reaiemlxn’ any that were not at the 
foot of steep declivities to wdiicli they miglit easily have rolled. I 
mucb regret that 1 w^as not tlien aware of the importeinc(> of minute 
observations of the kind. It appears certain, however, that in hot 
countrifys and where there is no reason to l>oliove that glaiders have 
ever existed, this phenomenon of the wide distribution oi’ angular 
blocks of rock over slight slopes, level ground, and eminences, do(*s 
not occur, otherwise it would have Ixjcn brought forward long ago, 
as a complete disproof of the glacial hypothesis. In South Am(‘rica, 
however, I did meet with one remarkable perched block, a tabular 
mass from 20 to 30 feet in diameter supported on tw^o points of 
rock only, and as hvr as T can recollect situated on a slight eminence, 
certainly not uiider a steep slope from which it could have fallen. 
Its position was exactly such as might be produced if it had been 
deposited by a grounded iceberg, but hardly by any other means. 
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It v/aB aboiit lialf-a-inilo from an isolaOd granite mountain in 
kt. 0^30' N., long. 08 W.'^ 

l^liis (jO.s. rvatiou Ixiconu'H of consid(jral)lo impoiiance now that 
JVof(‘Ssor A.i assi^i telLs us tliat lie lias found plain traci^s of glacial 
action in 11 le valley of the Amazon. That glaciers have evcT 
(h'ScmidiHl IVoin the Andes to tli(i Atlantic occ^an, a distance of more 
than 2,000 mik'S, will hardly ki credited excejit on su< h overwh( 3 lming 
evidence as ('veii Professor Agassiz does not })retend exists. There 
are not, however, the same diilicultui? in the way of the supposition 
that iceber;^^s once float(‘d over what is now the great Amazonian 
]>laiii. A depri^ssion of 1,000 fo(‘t would sink the whole of tliat 
plain deej) under the ocean, and that such a depression has occurred 
is rcnder(‘(l probable by the grait extent and almost perfect level of 
its allu\'ial deposits. Neither is it unreasonable to suppose that 
during the glacaal epoch of Europe and North America the tempera- 
ture of South America was so much lowered as to bring the hne of 
perpetual snow down to 12,000 or 13,000 feet. This would cause 
a wide extent of the plateaux in South Peru and Bohvia to become 
the feeders of glaciers, which might have been as much larger than 
those of the Alps, as the comparative h(‘ight and extent of the two 
mountain systems would lead us to expect. Such glaciers descend- 
ing the highly inclined Andean valleys would move with propor- 
tionate rapidity, and miglit not imjirobably reach down into an 
almost tropical climate and send olf rockdadiui icebergs into the 
warm inland sea that then washed the base of the Andes. This, 
however, is quite a digression from our present subject. 

On the vei’y suiiunit of Cader Idris tliere arc several dtdached 
eminences formed of large sipiare and polygonal blocks, which in 
some places stream down the slopes of the undulating surface of 
the mountain top. Were they lower down we should at once pro- 
nounce them to be moraines, but in ibeir present position they are 
somewhat ditlicult to aeco\uit for. I think, however, there can be 
little donl)t bu: that they are due to the action of the snow and 
frost during the last portion of the glacial period. As soon as the 
perpetual siuTnv line reached the top of the mountain, and the per- 
manent glaciers Indow had all melted away, there must have been a 
long period during which the rt)cks on tlu3 summit were subjechxl 
to the alternate action of ice, snow, and water. During the winter 
th( 3 y would he buried und( 3 r many feet of sno^v, wliicli - would he 
forced into every crevice in tlie form of compact ice. During the 
short summer the snow would melt from the surface, but the wat<?r 
in the fissures would be probably frozen every night, lending to the 
further fracture and displacement of the rocks. T1 k 3 pressure of 
the snow and ice in the succeeding winter would force these always 


* Sco Wiilluoo’s ‘Tavcls in the Amazon and Kio Negro,’ p. Jiia. 
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a little downward in the direction of least resistance, and this 
alternate action, (‘omhiiied with tlie character of the rock, which is 
here chiefly basaltic and splits into rude tabular and cohinmar 
masses, seems suflicient to have produced that mass of blocks heaped 
confusedly on the very summit ot‘ the uiouuiain, which almost 
always siigL^ests to the mind of tlie non-geological visitor some 
tremendous convulsion of nature, and mak(‘S him readily accept 
the 2 io])ular theory that the vast hollow of Llyn Cai is a volcanic 
crater. • 

In the ‘Geological ]\[agazinc’ for S(^ptomber, 1866, ]Mr. Slacin- 
tosh maintains that tlie action of the sea has had most to do with 
the formation of tbe valb^ys, cwms, and rocky surfaces of the Welsh 
mountains ; and he ])articulai'Iy instances Stynydd y (iader, a 
rounded rocky mountain bt*twe(‘n (Uder Idris and the town of 
Dolgellv, as oflering unmistakable evidence of a “sea worn summit.” 
I theridbre dcvot<‘d an afternoon to an (^xaminalion of this moun- 
tain, and was much surjirised to find all over it what aj)peared to 
me the most unmistakable evabmces of “ ice-work.” Tlie mountain 
is composed of greenstone and lower Silurian flags, with veins and 
masses of (piartz. It is very rugg(‘d and unev(‘n, consisting of 
round'd lunigs and knolls willi numb(*rless hollows and little 
valleys between tliem. Thes(‘ are all more or less thickly covered 
with angular blocks, slabs, and columnar masses, some standing on 
tlie very summits oi* the knolls, oUkts lying on sb'ep slo 2 )os; but 
there is no arrangiunent of th'.'m in lines or layers, tliere are no 
water-worn pebbh'S or Ixailders, no saial oi* shingle, nor, as far as I 
could see, any sign whatever of the adion of the sea. On th(.> 
other hand, the whole mountain ollered ilui linest ])Ossible oxam2)h‘S 
of rochcs ino)il(niiu'ts, tlio smooth slopes always facing Cad(.*r Idris, 
from which the glaci(‘r laid come. Homo of these ic(}-grouiid sur- 
faces wei’O as smoolh as a pavement although formed on the out- 
cro]>j)ing edges of the hard Silurian rocks, an eth'ct which tlu^ sea 
'nerer jmdiices. There is an angular block containing about twojity 
culh; yai-ds of stone, standing on the slope of one of the higlu'st 
boss^'S of the mountain, with no procij)ic,e from which it could liavc 
come nearer than Cader Idris, niore than a niil(} oil, with a valley 
between. Owing to tlui ex])osed situation of the roches nioutona/cs, 
tlieir surfaces liave been much woathf*r(d, and I did not succeed in 
finding good groovings or scratches, though I havci no doubt such 
could 1)0 fouml by a more careful search. Witli this exception, th(i 
evidences of rccfuit glacial action are seldom to be seen more jdaiiily 
than upon this mountain. 

The of existing glaciers and icebergs have been 

now so carefully studied, and tin? various efieels wliich tlay produce 
are for the most pari so well known, that there is no longcir any 
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difference of opinion among geologists fiLont referring such plieiio- 
iiioiia as I liave liitlw'rto been considering to the action of ice, 
even tliougli the countries wlieix'. tliey occur no ]ong('r produce 
glacders. But on tlie question of tlie oiigin of Alpine Lakes, \vliich 
\ve have now to consider, there is no such unanimity. 

6th. Alpine Lakes. — Tt is only about five years since Bro- 
f(‘.ssor Itanisay ])ropound(Hl the startling theory that almost all the 
lakes Avluch form one of the greatest charms of our mountain 
districts, w(Te actually 2 )roducc‘d by that com])aratively rt^'cent 
irruption of thick-ribb(‘d ice over a great, part of the tcnnperate 
zone, whi(h we can hardly contemjdate without a thrill of horror; 
and that during the prec(‘ding warm tertiary epochs they were so 
scarce as to form no important ft ature in the scenery of Euroj)(‘. 
A short and siniplt' statdneiit of this tlu.^eny is as follows. In 
all districts wIutc glatders ha\(‘ httai j^rovtA to (‘xist there are 
numtTous lakes, in exactly similar districts wluTti there is no 
tra(*e of then', having ev('r bet n giatiers, there are few or no lakes. 
Tliis holds good all ovtT the gloh<‘. (ilaciers wear away their beds, 
as proved, — iij'st. by tlx' ininieiise (piantity ol stdimeni in all glacial 
strt'ams; set'oiidly. hy the (‘xisteiice ot “ roches nioutonnees ’’ whero- 
(‘V(T glaciers havt' ])assed. It t'an almost always bt' shown that the 
old glaciers liaN't^ passt'd ovtT tlu* ('Xact s])ots where tlie lakes now 
are, and tlu' size of the lakt's Ijears a gt iieral ])ro))ortion to the 
]>roV(‘d size of tlu' old giacitTs. 'ifliis tlit'or} of tlit^ giatdal origin 
of Al))int.‘ lakt'S is now th<‘ go'at hadth'-ground of pliysical gt'ologists. 
In this country llamsay, dukes, (leikit', and T\ ndall art', its chief 
su]))K)rters ; kVjr ihulenck jiuix hison anti Sir Cdiarlts Lyell, its (diief 
o]>ponents. Every year brings iVoh (‘vith iu'e and new ct)ml)atants ; 
and as it is a (juestioii ot such great interest, and at tlu* same time 
oiK^ ratht'r of ]diysical than of purely getdogical scitaict', 1 shall 
(Uideavoiir to givt' sucli an tuitline of the subject as may ('liable 
the gt'iieral reader tt) imdt'rstaiid Iht' (jutsliou at issue and lunn his 
own judgnumt u])on it. 

Tlu' first ])oint to be considered in exj)laining the origin of 
lak(\s, is tt) form such a thet>rv as shall not only sliow how such 
and such jiarticular lakes wen* or might have been Ibrmed, but shall 
also account for tlu'ir jtrt'senf actual dHribution ovct the surface 
of the earth. Tin’s may be learnt from g^od ma]>s as well as by 
personal observation, and is highly ])('culiar. In our own island 
wo all know that it is only in three mountainous districts that 
lakes abound; in Wales, in Scotland, and in (’umbel land. The 
lak(‘S of tht'S(‘ districts amount to some hniitlretls. In Eurt)[H' the 
best known lake district is that of the A1])S, which contains hundreds 
of lakes and many of very large size. In the Scandinavian 
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peninsula lakes are still more numerous, abounding not only in 
the mountain valleys but also out in the low flat country, whicli, 
as w^ell as all Finland and wide districts of North Eussia, are 
literally studded with tliolisands of lakes. In North America, 
while the middle and Southern United States have scarcely any 
lakes, all th(' North-eastern States, Canada, Nova Scotia, Labrador, 
and in ihet all the northern part of the continent, although much 
of .it is level ground, is absolutely strewn broadcast with lakes, 
wliich must number very many thoiisjmds of every size, from the 
great inland seas like Lake Superior down to small tarns and 
ponds. In British Columbia, Oregon, and North California there 
are also abundance of lakes. In the gi’eat plateau of Asia thc're 
are lakes in plenty in Mongolia, in Tartary, and in Thibet, and 
all along the nortliern side of the Himalayas. But on going south 
from all these countries, the lakes in must cases abruptly cease. On 
carefully examining the b(‘st maps of Spain, a country of immense 
extent and highly diversified both geographically and geologically, 
I can find not a lake marked u])on them. The fine island of 
Siirdinia contains groups of mountains rising to 3,000 and 0,000 
feet high. It lijus a varied g(.*ology, ])reseuting abundance of 
granitic, motamorj)hic, tertiary, and volcanic ro(*k8, and yet, actcordiiig 
to a large Italian Govcrnnidit map, it contains not a single moun- 
tain lake. The Atlas range of mountains in North Africa presents 
us with no lakes. In America, the great West India Islands, Cuba, 
Jamaica, and Haiti, appear to have no lakes. Further south, the 
immense empire of Brazil, with its vast mountain ranges, its pLaiiis, 
savannas, and innumerable rivers, is almost destitute of lakes, 
exc('])t a few small ones near the sources of some of its southern 
rivers. In Asia the immense peninsula of India and the fine 
island of Ceylon seem to have hardly a true inland lake. In 
Africa, the Ca})e district and Natal have plenty of momitains but 
no lakes. Central, Africa, it is true, has lakes, few in number but 
of large size. They are not, however, accompanied by the immense 
number of smaller ones which occur in every one of the before- 
mentioned ‘‘ lake districts,” and probably come under a distinct 
category, as lakes formed by unequal subsidence and upheaval. 
Australia possesses a few lakes ; Van Diemen’s Land, several ; 
while in New Zealand they abouricl, especially in the southern 
districts where large glaciers still exist, and where there is a true 
lake-district very similar to that of the Europcmi Alps. 

Now here we have a most remarkable fact , — the fact whicli 
must be considered in dealing with this question, — namely, that in 
all countries and districts of the globe where the universally- 
admitted evidence of extensive glacial action exists, lakes abound, 
and form one of the great features of the country ; while wherever 
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tliero afe no signs of ancient glaciers, or no reason to believe tliat 
the country has in recent geologicjil times been subjcxjted to tbe 
action of ice, these lakes are either very few, or (much more 
frequently) entirely absent. So vast is the disproportion, that if 
wo leave out such lakes as are near the sea-coaRt, or in alluvial 
plains where they may liave been easily formed by changes in the 
course of rivers, and such as in volcanic countries arc formed in 
the craters of old volcanos, it is probable that for every thousand 
lakes that exist in glaciated districts, not one can be counted in all 
the rest of the globe! There is, tluTefore, a strong prinui facie 
case in favoiu; of a th(?ory which directly (ionnects glaciers and lak(^s 
as cause and eflcct ; and the opponents of that theory, if they cannot 
absolutely prove it to be false in a good many cases, should bo 
prG])ared with some plausible hypothesis which will equally well 
(3X})lain this prominmit fact. Yet, strange to Siiy, I have been 
iinabh) to find that any such liypothesis has been j^ct put forth. 
Proff'ssor Ihimsay’s op])onents ail cojiiine themselves to pointing 
out the diflficulties of his theory in particular cases. They say that 
ice cannot travel up a long slope froni a df'pth of moir than 2,000 
feet ; that it would rduain immovable at such de|)ths, the upper 
layers sliding over the lower; that a glacder’s power of erosion is 
very slight ; that the ends of some existing glaciers are seen to 
rest on loose moraine maiter without even disturbing it; and 
other arguments of a similar nature.* These arguments may be 
good or bad, and Professor Ramsay has answered them all himself 


♦ It a])iH*nrs to linvo osenped the* notice, both of Professor Kamsay nndofhia 
o])i)ononts, iliat in the paj)or which iunnc<linh*y precedes that on the “ Glaeinl 
Orif^in of Lakes ” in tl)c Geological {Society’s Journal of August 1st, I8d2, Mr. 
Janii(*son udduces (‘vidoiice of tho very fact which has so repeatedly been denied 
in reference to I'rufessor Itanisny s theory, namely, that a fjhicier can move bodily 
for a consider able disdance np a slope. Mr, Jomieson states, that from tho poiiit 
whore tlie gorge bi low Loch ^I’rieg OjK'iis info GJeJi S])f’nn, all thth ice-niarks 
indicate that the glacier hod i)artc<l in two directions, flowing l)oih down the 
valley to tho west, and up the valley to the cast, along liOeli Lnggan an<l over tho 
juiss bf Makoiil into the valley of the Spey. This is ])roved by the lower side of 
th(^ rocks being abraded and smoothed above tho entraiw’e to Loch Treig, whilo 
lower down it is tho upper sides that are ice-worn. In Glen Hoy also the same 
thing has occurred, tlie glacier having moved up it instead of down it, and dis- 
charged itself oviir the water-shed into another valley instead of by what now 
ai)pears its natuml outl(*t inlo Glen Spean. A sufficient cause for this (?xUa- 
ordinary phenwnenon seems to be ffiund in the former immense accumulation of 
ice in Glen Spean, rising far up alwve both these low passes, as pi'oved by plain 
ic(;-mark8 to the height of mon^ than 2,000 feet. It would be very imjxu'taiit to 
liave an accurate survey made of this district, with all the heights well determined, 
and a thorough examination of the glacial phenomena it presents. These, as 
described by Mr. Jamieson, clearly indicate that in two s(*parato cases glaciers 
about twelve miles long have Ik‘ou forced to move up hill, and to empty them- 
selves over the passes at the lieads of their respective valleys ; and that in so doing 
they have abraded tbe rocks at tho shies and bottoms of tlio valleys, showing that 
tile ice could not have remained statioiiaiy below while it was flowing on alcove. 
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in the ‘ Philosopliioal ]\Iagaziiu\* What I j^avtii'ularly wisl! to call 
attention to is the tact, that the only thi'ory pot forward even hy 
the most eminent of his opponents is, that the depressions in wliicli 
lakes lie (when they are bounded by rocky strata and not merely 
dammed up by moraines) have been tbrmcd by unequal disturbances 
of the crust of the earth or uph(nivals of valley bottoms, and that 
the ice during the glacial period may have illled up and slightly 
modified these basins, and also have prevented them trom being 
silted up, but did not form them. In no one case that I am aware 
of has it been sliown that tlio strata are thus tilted in opposite 
directions so as to pro:luce a lake basin, nor is any liint given why 
these tiltings and depressions should have ot‘curred in t lie proportion 
of a thousand times in glaciatinl districts to once in countries that 
liave not been ic'o-ground. 

TJie suggestion tliat Jakes, liowcvrr numeious, lorincd I^oyond 
/A? h'luits (if th(' iiiK^h'nt inuy have he<*n' nil siitj'd iij) and 

convtTtt'il into tillnvuii whilr t/ani tilkd hy iee have alone 

/xivn pnsoned, se#*nj'; nt tir^t <iL:ht to f ihe ease, l)ut a htth 
sia»vv< f/iat it is rpjue iriath-qriafe h) solve the pi'olaejri. 
First, we have no ligiit to start with aij\ ot/jer asoimption tlian 
Vuut lakes lielVuv the eenuuteuveuieut of the tdacial period Wi’re 
vWsmlrnb'd willi some average regularity ovi r the (hlVeivnt rt'gioiis 
oi the glolie, it eans'-s so universal as llUhigs and deprt‘Ssioiis of 
strata were tli(‘ chief causes that ])rodu(*ed them. Sec(nidly, if the 
present disproportion in the distrihntion of lakes was caust‘d by 
those not preservt.d by ice being silte<l up, it would slow tliat the 
process (jf tilling up lakes isHlmo>t always very rapid, and t herefore 
tluit no lakes can be very old. The ten tlajiisands of existing hikes 
must therefore all bavi^ Ixen originally formed just befon^ tla* com- 
m(mc(*ment of the glacial i poch, and in a time not so long as lias 
since elajised; and yet, during the whole time that has since- elapS('(l, 
the process of lake forming must have eiitin^ly ceaS(Hl over more 
tlian one luilf of the globe ! Another, thoiigli a minor difficulty, 
is that it is necessary on this hypothesis to suppose tliat ih(i time 
the glacial epoch lasted was many times longfu' than the time which 
lias elapsed since tlu^ ice left the lake basins, for wo sen that the 
existing lakes have been only to a very small extent silted up, 
whenms the supposition is that ninety-nine hundrodtlis of the lakes 
of all tlie rest of the world were silted up during that period. I 
have gone a little into this general argument of distrihntion, 
hoeause it is one that a man who knows very little either of geology 
or glaciers may put forward without presumption, and also because it 
seems to me to have been very mucli lost sight of in the discussion 
of this question. We can all see that a true account of the origin 
of lakes must explain tlieir present most remarkable distribution, 
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altliongli very few of us may bo able to form any sound judgment 
as to wliat angle will stop a glaciers motion up bill. 

It would appear, then, tliat there is at all events a strong case 
in favour of glaciers having had something to do with the formation 
of lakes. I therefore examined with much interest into the peculiar 
arrangement and position of the small lakes of North Wales, to see 
if they gave any support to Professor Itamsay’s theory or seemed 
inconsistent with it. We may conveniently group inost of these 
lakes into: — 1st, such as lie in more or less regular bowl-shaped 
hollows of the mountains; and 2nd, tliose situated in longitudinal 
valleys. Immediately beneath the jx^ak of Snowdon an^ three great 
chasms, which contain small lak(‘S at an av(T;ige elevation of 
2,000 feet above the sea. On the (‘ast is (this llyn, on the north 
arc the two small lakes of (hvm glas, and on the west fire the 
three little lakes of (Jwm ('logwyn. All these lie in iiregularly 
bowl-sha])cd valhws with a <*omparalively narrow opening; thi'y all 
spr(*ad out and are largtT within than the eiitraiice to them wiaild 
hsid one to (‘xjiect. Another feature they have in (‘ommon is a 
comparative llatm*ss of bottom. From below you liavii to (dimb a 
ste(‘p ascent or own a prtx-ipice to r. ach them, but when you have 
surmouiited this you tind a rugged undulating suriac-i' spreading 
out to th(^ foot of th(‘ precipices which every wliere surround it. 
(alder Idris has two somewhat siniilar cliasms containing hikes, and 
on carefully (‘xamining the Ordnance )na])S W(‘ s<'(‘ that tliere are 
nmnbers of such lakes around the higher nioujitaiiis, occupying 
lofty bowl-shaped (diasnis with a more or les-i narrow exit. Ojk' of 
the largest of lliis elass of lakes is Llyn JJydaw, wlii(*h is more 
than a inih* long and lies lighl across between two sj)urs of Snowdon, 
which close round it so as to lea\(‘ a very narrow entmnee. .Ibov 
4hes(‘ vaH(‘ys were originally formed it is no! very j asy to unde rstand, 
uiJess they can 1 k' conm'c t. d with varyhig b.-xtiire and iwsi^tance of 
the rocks. Th<‘ symmetry of their arrangement around or on each 
side of lofty moniitains is against this snj)positioii, and I Jiav(‘ l)een 
often inclined to tliiiik that tlay must owe their jiec'uliar form to 
marine aetioji during the various snhmerg(‘iic(\s th(' country has 
undergone. However this may be, it is evident tliat sueh Ji form 
of ground being already in existenct* wIkui the glacial jaudod came 
on, the ice must have accumulated in these crater-liki' liollows to a 
great lieight, and pressing forcibly on a nearly flat or undulated 
bottom while in slow but continued motion outwards, could hardly 
fail to deepmi the basin here and tliiTi^ and thus form the litthj 
lakes wo now S(‘e. 

The 8(HH>nd class of lakes or those in longitudinal vallt‘ys are 
generally situated at a much lower level, and are as a rule larg(*r 
than tlu^ mountain tarns just described. The two lakes of LJanlxu’is, 
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together more than three miles long, axe good examples of this 
and ilhistrate very clearly their characteristic peculiarities 
There is a drainage into th^e lakes of about twenty square miles of 
country, bounded on toth sides by mountain langcs over 3,000 feet 
high. Ihe whole of the glmicrs from these hid to pass out between 
the nago ot the Chgr and that which descends from Cefn dii form- 
wg a almit wide, while the shores of the hikes are 

till along hiunded by steep and lolly slopes which would throw tJio 
Vfliok weight of the accumulated ico into the nearly level troueli 
between them. That the griiuliiig power here was very great is 
evidenced hy the fact of the shores of these lakes presenting fnni* 
cases of striation and grooving, of mamellation, and of conipl(‘te 
planing otf of the softer rocks, than are perhaps to l>o found any 
where else in Wales. Now most of the other lakes show exactly 
the same arrangement, — wide upland valleys with many tributaries 
above them, and Ixilow them a sudden narrowing of the v.alley hy 


projecting spurs. This can in most cases be sullu‘i(uitly seen on the 
Ordnance maps, hut it is still more striking to look down at the 
lakes themselves from a modoratf? elevation. Look at the two 


ridges that meet together at an angle and shut in the valley at the 
lower end of Llyn Ogwen, or the precipitous slopes that confine 
Llyn Cwellyn, west of Snowdon, and Talyllyn, south of (^idor Idris. 
In these and most other cases the valleys containing lakes are of 
very moderate irudination or nearly flat, so that the motion of the 
glacier would be slow and would chiefly arise from pressure. Wlien 
therefore a sudden narrouiiig of the chauned occurred, the ice would 
necessarily accumulate just above the obstruction, and tliiis give that 
iiicre^ised weight and grinding power which are exactly the con- 
ditions said to have produced lake basins. Without going any 
further into particulars, 1 may state generally that tlie situation and 
surroundings of many of the lakes of North Whales are just such as 
ought to exist if Professor Itamsay’s^ theory be the true one. 

As a glacier can only Ix) now grinding out a lake basin in the 
very thickest part of its course, it is very difficult to see the opera- 
tion going on. At the same time so much is known about glaci(?rs, 
and so many of the facts bearing ijpon this question are admitted 
by all, tliat some conclusions seem quite clear. For example, all 
admit that glaciers do (or once did) grind down the rocks over 
which they pass, to some extent. The grinding is caused chiefly 
by the weight of the glacier, and therefore where the glacier is 
thickest the grinding will be the greatest. Glaciers behave like a 
very thick ix^mi-fluid mass, flowing and filling up channels of varying 
widths, and therefore accumulating where there are obstructions to 
tlioir free passage. Now where such an accumulation takes place 
in a valley of tolerably uniform slope, there will be more weight 
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and more grinding power than elsewhere, and thus hollows must he 
formed. And a hollow once formed the ice is therci so much thicker 
and the iiressure so much greater, and thus the hollow may increase 
more rapidly the deeper it goes. Then tliere comes the objection, 
that when the hollow is deep the ice at its bottom will be motionless' 
the uj)j)er layers sliding over the lower ones. 

Ihit who really knows this ? It is a pure supposition ; and 
there s(‘eni to he as good argiinieTits on one side as on the other. 
And wIju, of nil our philosophcrfi previous to direct ohservntion, 
would J)a,Ye supposed that glaciers could flow at all, and retain their 
foi'm and continuity ? Jlic fact seeins to he, that these huge 
ancient glacicu’s, spreading over hundreds of miles of flat country 
lialf-a-inile tliick, are too vast for us to say what they could have 
or (*ould not have done. 

It is proverbijilly hard to prove a negative, and at pnvsent there 
is really no positive theory Ixd’ore the Avorld, exee]4 Professor 
Itamsays, that in any way explains either the ovcTwlielming pro- 
portion of lakes situattd in glaciated r('gions~or the fact that so 
many of ilie great lab^s of SwitziTland and Italy are situated 
exactly where they should lx"if they were ground out ]>y glaciers, — 
or that the siz(^ and dc^ptli of the iak(‘S correspond to the admitted 
size and Ihiekness of tlu‘. ‘ancient glaciers. Many who oppose this 
theory will p(uiuips say that th<y adndt it to he good as ngards the 
smaller lak<.vs and tiiriis, hut uphold the (h^vation and suhsidence 
theory for the larger ones. ]>ut iliis will in iio way avoid the 
ditlieiilties of distribution I have already }H)ijited out, since the large 
lakes are very mnneiouk and, as w(il as llie small ones, abruptly 
cease kibre reaciiing tlie limits of the^ ancient glaciers,— dimits, it 
must j)(*- rtuiiembered, traced befohtthis tlu'ory was eniuiciatc d, and 
by men who even now do not all adopt jt. Again the lakes form 
such. a coutinuous series in position, form, and magnitude, that ilie 
])resumption is against their having l)eeu fornad by two (piite dis- 
iinet pi-o(;esses. Lakes have, no doubt, het^n soiiK'timos foi-metl by 
disturbances tilting, or suhsidence ; but. these are (‘vid('nt]y exee])- 
tional causc‘s, ami are not to be assuimd in any particular case unless 
they can be jwoved. 

Ill connection with this subj(3(*t, I may allude to one main point 
of difference which has existed among gi^ologists almost sim^? the 
suhj('ct first attracted attention, and which still exists. It is the 
question whether tlie glacial phenomena, so abundant over 
the whole of the mu-thern Imlf of North Anieiica, have lioen pro- 
duced by enormous aerial glacial masses, covering at once or at 
different times the wliole country, — or by icebergs floating down 
over it and grating along a shallow sea-bottom. Agassiz first pro- 
pounded the “ glacier ” tlieory, and still upholds it. Sir W. Logan 
supports the same theory, and Ih'ofessor llamsay of course considers 
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that the vast American lakes are to some exttmt a proof of it. On 
the other hand Sir Eoderick Murchison, Sir Oliarlos LyrU, and 
Mr. Dawson, all geologists of the gi'catest eminence, maintain the 
icelx3rg ” theory. Exactly the same ditlercnce of o])inio]i occurs 
as to many other countries, such as North Ilussia, Finland, and 
even Scotland, but we will now consid(T America only, l)e(*au.so I 
wish to state one dilHculty whicli I cannot find alluded to in all 
that has been written on the su])ject in this country. The icfherg 
tlieory suj^poses that all the lake regions of North America were 
about a thousand fe('t tinder the sea at a very recent period, that 
the country was then ground and striated by icelxu’gs, and has siiicc^ 
risen to its present level. Now the great lakt's, Michigan and 
Huron, are a thousand feet deep, tlieir bottoms txdng about four 
hundred feet below the sea-levtd. AVlien tlie land rose up tlu'sii 
vast basins must have betai full of salt water. AVbat has become of 
it? No doubt it would soon run off at the surface, and be n^jdaced 
by fresh, but as a mere physical problem, would (fll the salt ANator 
from a thousand feet deep be carried oil* by ih(^ influx and efflux of 
fresh water ? Has wat(‘r ever been la’ought up from tlie bottom 
of these lakes, and is it as fresh as that of tlie surfacie ? * 

But even if no trace is or ouglit to bp found of the salt-water 
lakes that must so recently have cxishxl, a difficulty of a totally 
different nature arises. Thc'so lakes and all the lakes and riv(‘rs 
north of them to the Arctic? ocean now (‘ontain gre^at abundanc'e 
and variety of fresh-water fishes, and among them are many found 
in the lakes only and some entirely confined to single lakes. Tlau'o 
are aljout twcuity-two of thc'se American lake-fishes dc scribcxl by 
iclitliyologists, most of them quite distinct and wcdl-inarked spc'cios, 
found nowhere else in the world. About twelve are confined to 
the group of the Great lakes, and there is one distinct genus of 
the perch family (established by Cuvier) whicli^ lias never been 
found except in Lake Huron. Now the glacial epoch is post- 
pliocene ; that is, it is within the period of existing species. The 
mollusca were all identical with those now living ; the vertebrates 
have been c?hanged a little, but chiefly by the extinction of some 
species. How then are we to explain the occurrence of so many 
peculiar species and one 'peculiar gen%s in fresh-watf?r, lakes the 
whole district around which was so recently under the sea ? It 
may be said that the same difficulty afFe(?ts the glacuT theory, for 
if that be true, the lakes were only made by the ice and were not in 
existence till it left them. To this it may be answered that the 
country round the lakes in every direction was in existence though 
the lakes were not, and we need not suppose the whole land to have 
been covered with ice at once. It probably took different directions 

* I am informed by an eminent physicist, that by tlie jirocess of diffusion the 
wJiole of the salt water wontd no doubt in time bo carried off. 
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at difFcrcnt times, according to slight changes of climate and slow 
movements of the surface, and it is in accordance with all we know 
of the laws that have determined the distribution of animals, that so 
striking a modification of the physical geography of a couptry as the 
formation of thousands of lakes should lea^l to many changes and 
restrictions of the ranges of all animals, and especially of the fishes. 
The lakes may have proved more congenhil to some which had 
hitherto been confined to one or two streams only, and may have 
preserved others from extinction which were just dying out. But 
on the iceberg theory the difficulty is immensely greater ; for all 
the country north of the lakas (and much also south of them) as 
well as w(‘stwai’d, almost to the bases of the rocky mountains, is so 
level that it must have been all under the ocean together ; and it 
be(^om(\s difiicmlt to umlerstand where the great variety of fishes 
now inhabiting the strc^ams and lakes of tliese regions can liavo 
come froju, or how in so comparatively short a time they can 
have bec.ome modified into distinct local species. I leave this inter- 
esting ice-i)r()bl(mi to those among my readcTS who take an. interest 
in the great case of Glacder v. Iceberg,” now being argued in the 
Jligli Court of Physical Science. 


V. THE FUTUKE WATER-SUPPLY OP LONDON. 

By Edwaud lIuLi., B.A., F.G.S., of the Geological Survey of 

Great Britain. 

The next St^sskm of Parliaimuit will probably Ix' occupied with the 
c^onsideratitm ol' two rival scla'ines for the supply of the Metropolis 
with water from distant sources, planned by (engineers of eminence 
on gigantic proportions. Tliat some distant source of supply is 
needed to replace tlu^ present arrang(mient, luis l>een for some 
years foicseen by those who have taken an interest in the matter. 
Not only is the wat(^r from the Thames, the Lea, and other so\irces 
from which the Water ‘Compank'S draw their supplies, destined 
shortly to hecomo insufficient for the requiromeiits of the inhabit- 
aiitii, but it is far from pure, containing in sensible quantities not 
only the salts of lime and magnesia which render it “ hard,” but 
organic matter derived from the villages and towns situated along the 
banks of these streams. Now of all the disadvantages which can 
eftbet a large city none is more intolerable tlian the want of pure 
water. It is a prime necessity of health and comfort, which every 
day's experience renders more obvious ; nor can we doubt that the 



52 


071 the future IKa/er-si/ji?/;/?/ of London, |.riin., 

deadly effects of cholera in the East of London received an iinpnls(% 
amongst other causes, from the impurity of the water supplied to 
the inhabitants of those districts. 

Of all^ities in the world tlie Metropolis of the British Empire 
ought to be the first in procuring for itself all the elemc'iits of 
healthful existence. It has a population of 3,000,000 seuls, ever 
increasing. It is the residence during some part of the year of the 
Court, the Parliament, and the aiistocracy of rank and intellect : it 
is the common property, not of a county or a district, but of the 
nation, and hence whatever affects its social condition interests the 
nation at large. 

We should like to know from those enthusiastic philanthropists, 
the total abstainei*s, for whose opinions we entertain respect, whether 
such of them as maybe residents in Glasgow, Manchester, Liverpool, 
or Birmingham, ever make the liazardous experiment of quaffing a 
glass of cold water fresh from tlie cistern or pipe in the city of 
London. If so, we venture to tldnk their principles must sustain 
a severe, test on such an occasion. For ourselves we are pe^rfectly 
sincere in saying, that unless the water were prenously boiled, it 
would require a large sum to induce us to pt'rforin a feat ti^ whicli 
we are by no means unaceustoniKl in many of the large towns of 
the North. Boiling and filtration will no douljt nmdor London 
water to a great degrcic innocuous, but it certainly docs not render 
it palatable; and it can scarcely he denied that a supply which 
requires in its use such precautions is not adapted for general 
consumption. 

No blame can be attached to the \yater Compfinies for this state 
of things. They have endeavoured to turn to account the sources 
which were conveniently at hand, and th(» water drawn from tliem 
undergoes a process of filtration through sand and graved. But it 
ought to be tnoroughly understood, that no such process can elimi- 
nate the soluble or microscopic ingredients which render water 
derived from an inhabited district unfit for human uses. That too- 
celebrated London pump, which was the cause of death to 600 
persons, is said to have yielded water wliich was apjiarcntly clear 
and good. 

The water-supply of a largo town ought to be derived either by 
pumping from considerable depths in the .solid strata in a tliinly 
inhabited district, or by utilizing the streams which descend from 
mountainous tracts where the population is scant and the rainfall 
abundant. The position of London renders it admirably adapted 
for receiving its water-supply from wells. The London basin is 
indeed a great natural reservoir, from which large quantities of 
water are alreadv obtained by wells sunken Wirough the Tertiary 
Clay into the Cnalk formation, and is capable of yielding much 
more. Even were the supply from the Chalk and Green Sand 
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the Oolitic formation — including the Coralline Oolite, and 
the Lower Oolite of Gloucestershire, Somersetshire, and Oxfoid- 
sliirc — I'orms a very large tract of water-bearing strata, from which 
vast quantities of water might bo obtained by pumping, at eleva- 
tions varying from 400 up to 900 feet. * If we projec^i the map 
a riglit-angled triangle, having its base formed by a line stretching 
from Salisbury Plain to the Cambri<lge Hills, and its apex in Kent, 
wo shall have an area of not less than 1,500 square miles of water- 
bearing Cretaceous rocks, from which, if the whole of the water 
which percolates were utilized (after making deductions for local 
supply and the area covered by London clay, and loss), ought to 
yield 150,000,000 gallons per day, giving 50 gallons per day to 
each inhabitant of London/ 

If to the above be added the area of the Lower Oolite from its 
outero}) to the margin of the Oxford Clay, we have a tract composed 
of watt3r-bi‘aring strata of even larger extent ; but owing to irregu- 
larities, and interruptions in its horizontal range, scarcely so well 
adapted as tlie Chalk for the supply of large quantities of water 
from wells. Nevertlieless the yield from this tract might probably 
be set down at 100,000,000 gallons per day, while very large 
quantities (*ould be tapped from the springs which now form the 
sources of the Thames, Isis, and other streams. An idea of the 
quantity of water which might lyc- derived by pumping from the 
southern slopes of the Cotteswold Hills may be gathered from the 
iact, that many of the streams, owing to the porosity of the Oolite 
rock, lessen in volume while flowing over it. Thus, it is stated that 
the Churn loses as much as 3,000,000 gallons pi.'r day before it joins 
the Thames at Crickhuh' ; t and this is only one of several others 
similarly constituted. Tliis water percolates into the rock, and 
t'seapes in springs somewhere probably along the U'estern slopes of 
the hills, but certainly not into the watershed of the Thames. There 
are also springs of i'xtreme purity and persistence bursting forth 
from the base of the Chalk and Upper Greensand in Berks and 
Wiltshire, besides those which feed the Yedding, Brent, Lee, Eodiiig, 
and other small streams which join the Thames eastward of 
Ttnldington. J To tap these springs at their sources, and conduct 
thcin by pipes and open channels to the reservoirs, as also to utilize 
to some c'xtent by pumping the intianal resources of the strata, 
whicli we have shown to be ample, is not we conceive beyond the 
power of engineering enterprise, and may perhaps be worth dis- 
cussion before more elaborate schemes are undertaken. 

The objections to a proposal whicli would necessitate the 
employment of machinery on so large a scale are obvious. A large 

* Allowing Olio million gallons to every five square miles of aroa ; deducting 
onc-tliird for the latter and one-fourth for the former items, 

t Mr. J. ISiiihy Denton : Letter to • The Times,’ October 15, 18G6. % Ibid, 
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number of reservoirs to be constructed in districts where the kiul is 
valuable would be necessary in addition to those now in (‘xistonco 
in, and around, London. The expense of siipcrintendenci^ at each 
pumping station would bo both large and permanent ; but another 
objection, ltd one which is urged against the present supply, would 
apply even with greater force to the one here referred to, — the water 
would certainly be ^^hard,” as it would be derived entirely from 
calcareous deposits. An idea of the quality of such water may be 
gathered fr<m that of the well at Tliames head, pumped for the 
supply of the Gloucester Canal, which on analysis was found to 
contain 18 grains per gallon of sohd matter, of which 4 grains were 
organic.* 

Having thus sketclied out the general features and pointed out 
the advantages and some of the disadvantages of one plan for the 
future supply of the JVIetrojKJis — of the possibility of which there 
can 1)0 no qiu'stion — and which amongst other advantages has that 
of l^ing in proximity to the centre of demand, we proj)oso now to 
consider the two great schemes which have been (Jal)orated by Jlr. 
Bateman on the one hand, and Messra. Hemans and JLiasard on the 
other. 

Mr. Bateman has the advantage of having been first in the field, 
for bis proposal was published in JSovembor of last year, while tliat 
of his rivals is dated 18C(3; we may also add tliat the former Ix^irs 
marks of more careful elalioration than the latter, and is accompanied 
by more detailed information. 

TJi( 3 authoi’s of both schemes naturally commence by stating the 
growing objections to a continuance of the present sourc(*s of 
supply ; Mr. Bateman, liowcvfT, laying more stress on the subject 
of liardness, on the ground, first, that soft water is economiital, and 
secondly, tliat the use of hard water is jiroductive of many diseases 
of a painful character, which are entirely absent in communities 
where the soft waters of the Millstone Grit and the primitive for- 
mations are used ; and he assures ils, on estimates which ■were 
calculated in the introduction of the Loch Katrine water into Glasgow, 
that the saving to the inhabitants of London by the substitution of 
water as pure as that now supplied to Glasgow would not be less 
than 400,000Z. per annum in the use of soaj), soda, tea, coffee,^ and 
chemical substances. 

As the engineer of the Glasgow and Manchester Waterworks, 
Mr. Bateman, with reasonable partiality, compares the cases of 
these towns with that of London, in which the proportions in the 
matter of hardness alone are us 1° to 12^ or 16'' in the former 
instance, and I'' to 5^ or 8^ in the latter, according to Dr. Clarke’s 

* AnalyaiH by Mr. iror.sloy, County of Gloucester analyst, given in Appendix 
B to Dr Wrights ‘Report on the Water-supply of Cheltenham/ 1803. The 
water is pumped from the Groat Oolite formation 
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iiCAih ; iiiid in this respect the following table will enable the reader 
to ju(lg<3 for liimself: — 


Cumj/arative Statement of Quality of the Waters supplied to Glasgow^ 
Mancicester, and the Metropolis from 185G to 186% 



Mineral 

Impurity. 

Grs. per gallon. 

Organic Impurity. 
Grs. per gallon. 

• 

Hardness. 

Glasgow— (FajOi Katrine) . . . . 

117 

0 

*90 

0*8 

MANciiBSTiiK— (Moors of Millstone 





^rit) 

4*66 

0 

'75! 

2-25 

liONDON— Graml Junction (Thames) 

f Max. 22 *59 
} Min. 17 *15 

) Max. 1 
\ Min. 0 

•38 

■68 . 

( Max. 14*87 
( .Min. 12*67 

Wvsi ^Middlesex (Thames) 

\ Max. 21*20 
) Min. 16*62 

) Max. 2 
\ Min. 0 

•48 j 

•70 1 

) Max. 14*40 
\ Min. 12*18 

Chelsea ( rhames) . . . 

\ 

i Max. 22*79 
\ Min. 17 *11 

) Max. 1 
1 Min. 0* 

•42 • i 

84 ; 

4 Ma.\. 13*80 

1 Min. 12*67 

Southwark and Vau.xhall 

jM.ix. 21*19 j 

S Ala.x. 1 

•37 j 

i Max. 13*59 

( rhatiuis) . ’ . . . 

)Min. 17*Sl i 

> Min. 0- 

•98 i 

1 Min. 12*46 

miiibL'th ( J'bames) . . - 

) Max. 22*10 ; 

4 Max. 2 

*80 i 

V Max.J3*0u (nearly) 

\ iMiii. 17 ■ 75 j 

( Min. 1* 

01 i 

) Mill. 13*16 

Now 1 liver 

iMax. 21*ss 1 
) Min. 1(5*70 , 

( .’Max. 2 
\ Min. 0* 

•52 1 

45 ! 

) Max. 13*45 
\ Min. 12*46 

London 1 

1 

i Mux. 21*80 ! 

4 M i.x. 2 

■80 1 

i Max, 15*50 (nearly) 

LUiii. 17*99 1 

( Min, ()• 

(l.'l j 

\ Min. 13*30 


s Max. 27*70 | 

i Max. 1 ■ 

6Ito3*28 ' 

i Ma.x. 17*71 

i 

> Min. 24*60 ' 

> .Min. 1 *, 

37 

(Min, 11*36 


111 referciiiee to the above table, it is right to state that there 
arc (jonsiderablo variations in the ingredients, depending on the 
sciason of tin? y(‘ar and the amount of rain. Most of the minimum 
(juantities wer(‘ obtained iii Sejdemlua*, 1805, after a dry season. 
^I'Jie analysis of th(3 Loch Katrine and Mancla.ster Waters have 
been su])p]ied to us from a jirivate source. 

It may b(‘ assumed that tliere are only two districts in Britain 
available for the sujiply of London by gravitation, namely, North 
Wales and ilu3 Ijaki* Country. Mr. Batianan’s scheme applies to 
th(* ibriiKT ; Messrs, llemans and Hassard to the lattca;. In both 
of thcs<3 districts the rainfall is abundant, and the elevation at Arhich 
it is dischargfMl admits of conviyaiice from the sources to the points 
of deliveiy without the aid of macliiiuTy ; an essential element in 
u proj(H3t of sucdi magnitude. 

Mr. Bateman starts with the jirincipk' that no schonie is worthy 
of attention which would bring less than 200,000,000 gallons of 
wat(3r per day. proposes, thendbre, to take the liead watm'S 

of the river SevcTii, consisting principally of the streams called the 
Wyrnwy, the Ba,nw, the Tarannon, and the (3eryst, which rise on 
tlu5 eastern flanks of Ai’an Mowddy, Dinas Mowddy, and Plin- 
limmon, draining an area of 130,572 acres, over whicli he assumes 
a minimum rainfall of 30 inches per annum. This estimate is 
obtained ratluT by the analogy of the physical features and geo- 
graphical position of this district with that of the Cumberland 
lakes, whore the rainiall has been determined by Dr. Miller, from 




56 


On the future Water-supply of London. [ Jmi., 

observations extending over ten years to reach 89 ’93 irndu s per. 
annum. The physical conditions of the two districts are not very 
dissimilar, and we may allow that the estimate of Mr. Bateman as 
regards the quantity of supply is within the mark. 

The wjfcer of these brooks Mr. Bateman proposes to impound 
in six artificial reservoirs, four of which are of very large dimensions; 
from these it will be conducted by two aqueducts, each of al)out 
20 miles in lengtli, to Marten Mere, wliere a junction is to be 
effected. From this point the joint volume will be guided by a 
single aqueduct, crossing the riv(T Severn at Bridjjcmorth, l)y 
means of inverted syphon pipes, and passing near to rlie towns of 
Stourbridge, Bromsgrove, War\vick, Banbury, and Watford, to the 
high land near Staninore, whci’c extensive service reservoirs must 
be constructed at an elevation of at least 250 feet above Trinity 
higli-water mark. From tlies(‘ reservoii*s tlie water will be delivcTcd 
to tlie City at ‘‘ higli press-ire," and nnd(‘r the “ constant supply ’’ 
system. The lengtli of the aqueducts will Iki 171 mih s, to which 
must be added piping from the service-reservoirs to London, about 
10 miles, making a total distance of 183 mih'S. ^Jlie cost of tlm 
}\'hoIc of those works is ostiiimtod at 8,0*00,000/., supposing the wliolo 
of the prof)os(d supply to l e actually obtaine(l, 1)ut as 120,000,000 
gallons would l.e sufTadent for the present supply, the sum of 
7,500,000/. may be considered as the actual amount to he raisid. 

Mr. IJateman proposes to purchase the works, nwrvoirs, and 
in dim of tlie existing 'companies (exclusive of any of the New 
Kiver supplies, which may still be retained for trade purposes) liy 
capitalizing the present dividends and intere sts at tweaity-five yours’ 
purchase, and to invest the whole projierty in some ])ublic, body, 
similar to that of tljp Metropolitan Board of Works, with ])Ower lo 
levy the rates necessary for the payment of interi‘st on outlay and 
for the working expenses. It is natural to suppose that the existing 
companies would be willing to dispose of their works to such a 
body on condition of receiving the usual dividends secured on rates 
levied upon thfe whole projx?rty of the Metropolis. 

The scheme of Messrs. Hemans and Hassard appears at first 
sight oven more stupendous than that we liave just been considering, 
as the distance of the source of supply is 240 miles as against 183, 
but it possesses advantages which appear fully to coiiuterlialanco 
the drawback consequent on the additional length of conveyance. 
The authors propose to make use of the wahirs which fall on part 
of the northern flanks of the Cumberland mountains, and which 
feed the lakm of Thirlmere, Ullswater, and Haweswater, together 
with some adjoining brooks. The plan consists of conducting by 
means of aqueducts the waters of both Thirlmere and Haweswater 
into the lower end of the central Lake of Ullswater, and from the 
head of •the lake to construct an aqueduct, passing under Kirkstone 
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Pass by tunnelling, and from thence through the districts of North 
and East Lancashire, North Staffordshire, and Warwi(;kshire (avoiding 
all coal-fields), to a large service reservoir to be constructed to the 
north of Harrow, from which the water is to be supplied at an 
elevation of 220 feet above high-water mArk to the bouses of the 
Metropolis, utilizing, as Mr. Bateman proposes, the present com- 
panies^ means of distribution. The entire area of drainage is over 
177 square miles, at altitudes varying from 500 to 3,200 feet above 
the sea, the mean being 1,400 feet; with an additional area 
remaining for increased supply when it becomes necessary. 

The disadvantage of this scheme as compared with that of 
Mr. Ikteman is the greater distance of conveyance, besides the 
driving of a tunnel of seven miles in the very liard rocks of wljich 
the mountains between Windermere and Ulls water are composed, 
which of itself is estimated to cost 350,000Z. Tli(i total expenses 
is placed at O,G50,000Z. as against 7,500,000 of the conij^eting 
scheme ; but the former is siilyect to a ch'diiction on account of a 
l)roposed distribution of 50,000.000 gallons per day to the populous 
towns of Lancashire lying along the line of the aqueduct. This 
we consider a. valuable feature in the scheme. 

It is well known to those resident in Lan(‘as]iire, that many of 
the large ])Opulous towns are ill-sup])lied with water for household 
and manufacturing purposes. Some, of thr^se towns, such as 
Liverpool, Blackburn, Bolton, and W’igan, owing to the rapul increase 
of population, arc likely in a few years- to be. r(‘(bic(4 to great 
straits ; and even now dining wry dry seasons, such as the early 
])art of last summer, some of these towns are ]mt on short supply. 
The introduction therefore of 50 millions of the pure' and soft 
wat('rs of the Cunib(‘r]and lakes to supplemcuit the jiresent sources 
would Iw a V(*ry gn^at boon to these districts, and the rental to be 
derived therefrom would, we have little doubt, more than com- 
pensate for the additional outlay which th(' |>lan of Slessrs. Henuiiis 
and Hassard would involve. On this ground, then^l'ore, we prefer 
the larger scheme. 

But tlierij is another advantage. There is no doubt that the 
great drawback to Mr, Batemans plan is the construction, of a 
number of large artificial reservoirs, subject to the accidents of all 
such constructions, however skilfully planned mid executed. On 
the other hand, in the Lake district, nature herself has constructed 
riK'k-basins and reservoirs, altogi'tlier free from any such objections. 
It is true that in the proposed plan of Messi*s. Hemans and 
Hassard the Thirhnere and Haweswater are to be raised by arti- 
ficial embankments 64 and*42 feet above the present levels respec- 
tively; but these will be of less elevation than the embankments 
proposed by Mr. Bateman, which are not to exceed 80 feet, and 
are not of equal moment in reference to the g(‘neral scheme, as it 
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is not proposed to embank Ullswater — the largest by far of tlio 
three lakes. 

As regards the companitive quality of the waters to be supplied 
from tlie two sources, tlie advantage would probably be found to 
lie with that drawm from tlui lakes : both, liowever, are sufficiently 
good for all ne(*c‘ssary purposes. Of the waters from the Welsh 
rivers in Mr. Bateman’s sc'heuK', the analyses show tlie total im- 
purity to vary from 2'G grains 2 >or gallon to 7*24, and tlie 
hardness from 1*8 to 2 * 2. Jn the case of the lakes, the amount 
m 3 61 to 7^00, this latter being the amount of matter in the 
water of the river Lowther, wlnVli is to be utilized, and the 
degrees of hardness vary from 1 5’^ to 5*2^. There is, therefore, 
not much to c-hoose between them, and both are vastly superior to 
the waters now suppli(3d to Ijondon. 

Taking a general view of the two plans, we may say that Mr. 
Bateman’s has the advantage of shorter distance and smaller cost. 
On the other hand, the rival one has the advantage of natural 
storage-reservoirs, and of conferring a benefit on the inhabitants of 
South Lancashire; and we shall be well pk'ased if one or other of 
the schemes be carrkjd out with as little loss of time as possible. 

As regards the cost of carrying out either of these schemes, the 
authors end(‘avour to show tliat the taxation, as applied to the 
Metropolis, would not bo greater in proportion to the rateable 
value of ‘the property than that of several larger towns in the 
north, and would bo even less than in the (*aso of others; and, 
considering the interests at stake, Mr. Bateman venture's to hint 
at the pro])riety of Imperial assistance, should any difficulty be 
found in raising the required capital. 


VI. EICHAEDSON’S ETHEE-SPEAY AND PAINLESS 
OPEEATIONS. 

Little do men of scieiKiC think by what apparent accident it may 
pleas(i Providence to crown their long, unwearying, and often 
derided efforts to gain some great end, 1x3 it the alleviation of human 
suffering or the elevation of human intelligence. Little did Dr. 
Itichardson dream, as he once entered a London ball-room, that the 
practical joke of an acquaintance would suggest to him the readiest 
mefins of rendering the human body insensildc to pain, without at 
the same time endangering life or robbing the patient of con- 
sciousness. 

Every one who is conversant with what is going on in the 
scientific world knows that the gentleman referred to has heim for 
many years engaged in endeavouiing to produce local ancesthesia, 
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and alx)ut a year since it began to4)e rumoured in medical circles in 
London that he had succeeded in rendering diseased parts so com- 
pletely insensible to pain by external /ippliances as to admit of 
surgical operations being performed in which the use of cliloroform 
had previously been indispensable, and where it had often been 
Ibllowed by fatal results. He had for many years been applying 
substances to the surface of the body with a view to freeze the 
affected part, for ho had arrived at Ihe coiudusion that the sense 
current in the nervous system is thermal and not electrical, and 
that therefore the proper means of producing insensibility in any 
part would be to rapidly absti*act the heat from that part, but his 
success had been partial only, and the length of time occupied in 
preparing for the operation wjis sucli as to render the general in- 
troduction of his method impracticable. We purposely pass over 
his unsuccessful work (which was not, tlierefore, the less meri- 
torious), in order tliat our limit(Kl space may be devoted to the 
H(*count of what he has accomplished for the btmefit of mankind; 
and, as alrcjady hinted, an apjiarent accident it was that crowned 
his efibrts with suc(i(‘ss. 

AVhilst he was at a ball in London, in the year 1802, a lady 
approach(\l him with one of Itimmd’s vaporisers, and dra-wing lus 
attention to the new discovcTy dor minishuing to man’s — or wo 
should, perhaps, ratluT say woman’s — enjoyment, she blew a little 
of the vapour or spray of Kau-de-Cologuo against his forehead. 
He was taken by suiprise, and was still more astonished when, on 
feeling his forehead, Ik^ found it cold, and that part on whicli tho 
spray had played wanting in sensibility, lie told the kuly she 
laid discovered a means of producing local anaesthesia., but it was 
he who had discovered it. Nor yet was it by accident; for if 
the young lady had puffed her scint into tlu' faces of some dozens 
of young dandies, the (‘fleet would sim])ly have been to amuse or 
to annoy thc'm, whilst a m(‘aningless joke practised ujxai th(3 person 
of a man whoS(3 mind was penetrated with one great obji'ct, and in 
whoso thoughts that object was ever present, l(‘d to a discovery 
for which the human race will bless the discoverer in all time. 

From the pcu’iod n'ferrcd to until the close of 1865, Dr. 
liichardson constantly but s(‘cretly studied the subject, and was en- 
gaged in experimenting with various volatile licpiids and gases, and 
in the construction of a, suitable apparatus for administering the i?^pray, 
but although the ])rocess came into gi'iieral us(3 in the hospitals, 
as well as amongst the medical profession in London some months 
since, and a few country practitioners also apply it, its great 
advantages are not yet generally known, and it was not until the 
discoverer produced local anoesthesia on the arm of the President 
of the British Association, at Nottingham, and transtixed him with 
needles, that its wonderful efficacy began to attract public attention. 
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The fii*st time tlie pro(‘css applic‘tl afc all was in ila^ case of 
tooth extraction on the 11th of Divcinbc'r, 1865. The instniment 
used was one in which the ether was expo.s(‘(l to freezing mixture 
before being distributed in the atomized form, and Jlr. Eiehardson 
has thus described the case : — 

“ The patient was a lady, who recpiired to have five frcuit teeth 
extracted. 1 had previously administert'd cldoroform to lliis lady 
for a tooth extrac'tioii, but the inhalation had produc('d so much 
irregularity in the aedion of the heart and other disagreeable 
symptoms, that I considered it inadvisiible to repeat chloroform, 
and she herself was only too ready to give the local measure a trial. 
The extraction was performed by my friend, Mr. l^eter Matthews. 
On directing the ether spray first at a distance, and then closely 
upon the gum over the first central incisor on the left side, we 
observed, at the end of fifty seconds, that the gum had become as 
white as the tooth itself, and quite insensible. I then dii*ected tho 
vapour U 2 )on the tooth for twenty or thirty seconds more, and on 
the patient intimating that she did not feel, I suggested to Mr. 
Matthews to pro(;eed. He extracted a very firm tooth without tho 
slightest expression of pain. The proc<‘Ss being continued in 
the same manner, he extracted tliroe otlier teeth with the forceps. 
The fourth gave way, and had to be removed by the lever ; but in 
all cases the result was equally good. Not a drop of blood was 
lost ; there was no painful reliction ; and the healing process pro- 
ceeded perfectly.” 

The writer of this article has also had an opportunity of wit- 
nessing the wonderful efiects of the spray in an operation performed 
on a near relative, and ti brief account of it may not be unin- 
teresting. 81ie had long l)een suflering from a small tumour which 
had grown under the nail of tho great too, and the nail had k*eii 
removed and various chemical sul)stanc(*H aj)plicd, but after nearly 
two years’ treatment it nmained as jiainful jus ever, and nothing wjis 
left hut the excision of the affected part. At the house of a friend 
Dr. Eichardson Jipplied the spray, whilst one of our ablest metro- 
politan surgeons removed the tumour. The spniy w^as adminisbired 
with an instrument to he desciribod presently, and in a few. seconds 
the whole of the end of the toe assumed a white appearance, as 
though it had been poulticed for many days, but it was perfectly 
hard, and tho circulation was effectively arrested. In a few seconds 
more the skilful hand of the surgeon had, with the S(!Jilpel and other 
suitable instruments, painlessly removed the tumour and with it a 
little of the bone,, for it proved to have arisen from an abnormal 
growth of the hone, known as exostosis. After it was removed, 
the surgeon discovered that a little more bone would liave to be 
clipped ofiP : the ether-spray was again applied, without pain, to the 
open wound, and the oj)eration successfully accomplished. A little 
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bleeding, which .began shortly after the operation was pf^rformed, 
a('conipaTiiod by some tempomry pain, not so acute as the patient 
had ofk n sufiered in the same part, was tlie only subsequent incon- 
venience, and the wound healed rapidly. This o]>ei’atioii is usually 
an agonising one, and has hitherto heo.n p^formed under the 
influeiie(‘ of chloroform, sometimes with fatal coiisequcmces. After- 
wards, ] )r. Iliehardsoii applied the spray to the hands of the writer 
and some of his fri(‘nds, and it was found to vary in the rapidity 
witli which it took effect. Tlie writer s hand soon became livid, and 
he has no h(‘sitation in saying, that within a few seconds (say five 
or six) after the ether was first applied, he could have cut off the 
part against which the spray had Ix^en directed without any sense 
of pain, for it was as mummified as if it had been buried for thou- 
sands of years in some catacomb. In less than a minute after the 
pumping process was discontinued, the circulation was completely 
restored, and nothing was felt excepting a slight sensation of burning. 

We have given this brief account of the operation of Dr. 
Richardson’s process, as witnessed and experienced by the writer, 
in preference to quoting cases from hospital reports, as it will 
convey to the general re^er a better idea of its effect than mere 
quotations in technical language from the medical press ; and, in 
like manner, it will bo as w^ell to state generally for what class of 
diseases and in what d(gree it is found to be effective, our informa- 
tion being derived from the best of all sourcOvS — the skilful operator 
rehirred to, who is one of the chief surgc'ons of a leading metro- 
politan hospital. 

Before doing so, however, let us say a word concerning the 
apparatus (*mpIoyed ; Dr. Eiclmrdson describes the instrument 
which he now uses, i\s follows : — 

“ The apparatus consists simply of a graduated bottle for 
holding (itlier ; tliroiigh a pedbrated cork a double tube is inserted, 
one extnunity of tlK^.iinier part of which goes to the bottom of 
the hoith. Above the cork a little tulx?, conneeltd with a haiid- 
Ixjllows, pierces the outer j)art of the double tube, and communicates 
by means of tlio outer part, by a small aperture, with the interior 
of the bottle. The inner tulx» for dtdiveriiig the ether runs upwards 
nearly to the extremity of the outer tube. Now, when the bellows 
arc worked, a double current of air is produced, one current de- 
scending and pressing upon the eth(U% forcing it along the inner 
tube, and the other aseeiiding through the outer tube, and playing 
upon the column of ether as it escapes through the line jet. By 
having a series of jets to fit on the lower part of the inner tube, the 
volume of ether can be moderated at pleasure; and by having a 
double tube for the admission of air, and two pairs of hand-bcllows, 
the volume of ether and of air can be equally increased at pleasure, 
and with the production of a degree of cold six below zero. 



C2 


Bichardson's Ether-Spray. 1 Jaii., 

“ By this simple apparatus, at any temperature of the day, jukI at 
any season, the surgeon has thus in his hands a means for pmdii(*ing 
cold even six degrees below zero ; and 1)y direeting the spray iij^oii 
a half-inch test-tube containing water, he can procluc^c a colujnu of 
ice in two minutes at most.” 

The use of ether spray, w’e are told, is eflieacious in all minor 
operations where the medical practitioner considiTs the risk of 
administering chloroform too great to justify its application ; for 
the removal of- small joints, sUch as the finger or too end ; for the 
eradication of cancer when not too deeply seated ; for all superfidal 
tumours, abscesses, boils, and excrescences, such as piles, &c., for 
some of which the operations are very agonising. In fact, in nine- 
teen Old of twenty cases where the hnfe has to he employed it is 
quite effective, and renders the dreaded use of chloroform unnecessary. 
It is daily used at St. Bartholomew’s Hospital, where they see 100,000 
patients annually, and at other metropolitan hospitals : and in some 
cases it is applied in the more serious operations of removing the 
larger limbs, in hernia, &c. Where a l(‘g or arm has to be removed, 
Dr. Kicliardson, or whoever may mlminister the spray, plays around 
the limb as the knife enters, but here diffic*ulties arise which diminish 
its usefulness. The red colour of the flesh is no longer there, and 
the vessels cannot be easily detected ; the process of amputation is 
greatly retarded, and, generally, it is not at present a favourite 
auxiliary in the operation. We trust, how’cver, that these difficulties 
may disappear, for it has enormous advantages over tla^ chloroform 
j)rocess, which often leaves after-effects as dangcTous as the opfU’ation ' 
itself, and the complete stoppage of circulation which it causes must 
also be of great advantage to the operator. 

But one of tlie most valualfle results is where Dr. Iiichardson 
applies the vapour of a medicat<‘d ether internally, as in crises of 
internal hemorrhage, especially after confinements. Our readcus 
are well aware how fr(‘qucntly such cases have baffled the ablest 
medical men, and how many poor creatures have bled to death 
whilst the medical attendant has looked on helplessly. By the 
new process the wound is retichcd and attacked by a styptic 
vapour which effectually stops the hemorrhage. 

If, however, our readers desire to be more fully informed as to 
the present advantages of the application of Richardson’s ether- 
spray, tliey must consult the medical journals, for wo are unable to 
afford the necessary space to inform them further, and the subject is 
one with which we can hardly deal in a detailed maimer in this 
periodical. One word, however, concerning the inventor and his 
treatment by the medical profession. 

The first thought which naturally occurs to practical men, is that 
the invention must neceasarily bring something far more tangible 
than fame to the discoverer. In the medical profession, however, 
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ifc is nol considered etiquette to patent an invention — why not wo 
511*0 at 51 loss to understiind — and Dr. liicliardson lias freely givrii 
]iis discovery and tlie power to use his app5iratus to the world. But 
tlie nif‘(lic5il practitioners of London know how to Jipjireciate the un- 
tii’iii^ Z(?al and earnest devotedness of a man who gives up w(‘alth 
5ind ])!’( Sessional fkdat in tlndr service and in the service of mankind, 
and they are manifesting their appreci5ition of Dr. liiehardson’s 
longtliened labours by contributions to a testimonial which shall in 
some small degree stand in place of the pecuniary results that 
might have accrued to him luid he been less punctilious and more 
selfish ; and in sotting such an example • to all who are likely to 
derive benefit from the inventor’s toil, those gentlemen confer ahke 
an honour upon Dr. Kichardson and upon the noblest human 
calling. 

We feel grateful, not only that we have been able to reap a 
benefit froin the new discovery, but that we are permitted to add 
our humble tribute of 2 >i>iise to the indefiitigable and disinterested 
discoverer of what will prove to be one of the greatest blessings that 
lais ever been conferred by Providence upon the human race. 


VII. THE METEOBOLOCtICAL DEPARTMENT OP THE 
BOARD OF TRADE. 

As the reconstruction of the Mcdeorologicjil Dei^artmeiit is at present 
eng5igiiig the attention of Oovcrnmcnl srutl scientific men, we venture 
to imiko a f'w nunaiivs on the subject; which may at some future 
time be extended as occasion r(M|uii*es. In thes(^ remarks, however, 
wo shall Jiot enter into scientific details ; but would rather regard 
tlic proj(*ct Irom 5i busin(\ss point of view. 

In the first i^lace, we tak(^ it for granted that Go\'ernment 
ought to lend its supjiort to the systemsitic ju’osixmtion of Meteoro- 
logy ; for not only are Motcorologiciil hiws of immediah) practical 
inq)ortanc*c, but in order to discover these hiws, tlK‘ unitcHl mdion of 
many observers is requirt'd ; and this united Jic-tion can best be 
obtained by an influence and support such as Gov(‘rument can give. 

In the second 2 ^laee, it would appear that th (3 following form tlio 
most promin(^nt practical Injiiefits which may be anticipated from 
the successful prosecution of Meteorology. 

(1) A determination of the ordinary climate, or M(deorologicaI 
condition of the various places in this country, and of the various 
regions in the ocean. 

(2) A determination of the laws wliich regulate storms and all 
similar abrupt affections of the Meteorology of a plrice or region. 



64 Meteorological Dejpa'iiiiient of the Board of Trade, [Jan., 

(3) Besides the ordintuy climate of a place and the abrupt 
disturbances thereof, it may ultimately be possible to understand the 
cause of long continued peculiarities of weather, whether on land or 
at sea, such, for instance, as the very wet autumn we liave just 
experienced, and perliaps even to predict the approach of such 
jieculiarities. 

In (he third idace, in order that the country may derive the 
fullest possible benefit from a systematic prosecution of Jlctc*orology, 
it would seem to be necessary that there should be two bodies of 
Officers in communication with each other ; but otherwise acting 
independently of one another. 

Then? ought to be a ]x)dy of men whose duty it is to investigate 
meteorological laws, and to publish them when discovered ; and fdso 
a body of men whose duty it is to make a practical aj)j)heation of 
these laws, when once tb(‘y have been discoven3d. 

Thus, for example, a knowledge of the climate of various places 
is desirable in tliose who take charge of the Puldic H(‘alth, and in 
those who hike part in Agriculture ; while again a knowledge of 
oceanic climate, especially of the prevailing winds and cur reads of tlio 
various oceanic regions, is of great importan(*e to mariners. But 
the scientific officer who iiiv( stigates the cliniate of a place ought to 
he distinct from the officer whose duty it is to make a f)racti(‘al nse 
of this knowledge of clijiiato ; and also from the officer whose duty it 
is to K^e that a knowledge of tlie prevailing winds and currents is 
projx*rly made use of by seafaring men. 

To take another exam])le, a knowledge of the laws which 
regulate the progr(‘ss of storms is of great ini})ortaiic(^ io a nmritimo 
nation like ourselves, and ]>y means of the tclegraj)h may lx* made 
of iinmeii.se service, as the results achieved l>y the late Admiral 
Fitzroy have clc*arly shown ; but the scientific* officer who iiivestigat<*H 
the law’s of storms ouglit surely to distinct from liim who 
telegraphs to jxnis an intimatioji of an approaching storm ; in tine 
there ought to lie what may Ixi termed a legiHlative and an executive 
department, distinct from one another. 

Having thus endeavoured to point out tlio n(*cessity for this 
separation of offices, we will in the remainder of this short article 
confine ourselves to the legislative dcpartmiiiit, and say nothing 
about the executive ; liecause foreign considerations me mixed up 
with the exc^cutive in this as well as in other departimmts, and the 
most just and adiuiralily conceived set of rules might lie thonglit to 
infringe too much upon the liberty of the subject. 

Let us now therefore lay before our reiiders a few general 
considerations regarding the best machinery for discovering scien- 
tific laws. 

It would be desirable to intrcxhice into some half-a-dozen stations 
in the British Islands self-recording instruments all on one plan ; 
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such instruments would give results which cannot he furnished by 
the very best body of eye-ol)servers : and we understand a system 
of this kind is under tlie consideration of Grovernment. 

Besides these self-recording observatories, numerous stations in 
the British Isles and numerous vessels at sea ought to be supplied 
with instruments all verified at some central Observatory. Care 
ought also to ‘be taken by inspection and otherwise, that the observ- 
ations are properly made. 

The whole Ixxly of observations both by land and sea ought to be 
discussed under the direction of one general Superintendent, ovc^r- 
looked if need be by a scientific board. This general superintendent 
might also with propriety have under him two responsible offic/crs ; 
one to take charge of the land, arid tlie other of the sea observations. 
The general superintendent should likewise bo wdl acquainted with 
those branerhe^s of science, which are or may prove to be akin to 
Meteorolog;y . 

We have only to add, that the executive meteorological officers 
ought immediately to be informed of the observational laws when 
they are discovered ; and these ought also to be communicated to such 
of the scientific and general public as are interested in the subject. 

In conclusion, we venture to think that a Cxovernment which 
treats the matter in such a way, would l>o sure to gain the confidence 
and favour of the scientific world. 


VIII. THE PUBLIC HEALTH. 

The East End of London. By Edavin Lankester, M.D., F.R.S. 

London is not more favourably situated for health than other 
towns of England. The chief part of the great Metropolis is built 
directly upon the bed of clay which is deposited in the great chalk 
basin, whose edges rise round London on every side. This basin is 
divided into two sides by the river Thames : tlio larger population 
is on the north side. On this side stand tlie Iavo great commercial 
and social centres of London — Westminster, with the Houses of 
Parliament and Buckingham and St. tlames’s Palace ; and the City, 
with St. Paul s Cathedral, the IVIansiou House, and Ouildhall. The 
population of London is now nearly 3,000,000, It is not governed 
by one Municipality, as other cities of the empire. The Corporation 
of London, with its Lord Mayor, have control over the afl’ah’s of only 
very limited number of citizens. The Metropolitan Management 
Act recognized upwards of forty Local Boards of Works, or Vestries. 
Hence London, in its general management is at a disadvantage as 
VOL. IV. F 
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compared with almost every other city of the empire. With this divided 
authority it is much to the credit of London that she can claim to 
be the healthiest city in the United Kingdom. During the last ten 
years the death-rate has been as low as 23 in the 1,000, whilst 
during the first four months of this year, 1866, the death-rate was 
lower than any of the thirteen cities whose death-rate was published 
weekly by the Kegistrar-General. The average death-rate of these 
four months was 25 in the 1,000. Since that time the death-rate 
of London has been up as high* as 35 in the 1,000, but that was 
during the month of August when the Cholera was raging in the 
East. Even during that sad month the mortality of Newcastle- 
upon-Tyne was as high, and that of Liverpool much higher, without 
any outbreak of Cholera in the former. 

But London is not one city ; it is a congeries of cities. Tho whole 
death-rate may be low, but t^ere arc spots where it is excessive. 
Taking as an instance the parish of St. James’s, Westminster, wo 
find the death-rate here during the past ten years to have bc'.on 20 
in the 1,000; but on examination it will be found that in one 
district the death-rate has been as low as 12 in the 1,000, whilst in 
another it has been as high as 25 in the 1,000. So in many of the 
parishes of London, when tho bills of mortality are low, there aro 
plague-spots which present for a few hundreds or thousands of people 
a mortality as great as that to be found in any other town through- 
out the country. 

The health of London has undoubtedly been benefited by 
the general Act passed in 1855 under the name of the Metro- 
politan Management Act This Act gave to the various Locul 
Boards of Works or Vestries the power of electing a ceutnil body, 
the Metropolitan I3oard of Works, in whom the nianagfuucnt, 
making, and repairing tho sewers of London was vested. One of 
the great acts of tliis Ixxly has lx^en the (K)nstniction of wiwers, by 
which the whole of the sewage of London is carried several miles 
beyond its boundaries, and emptied into the river Thames. It is 
worthy of note that this great work is now nearly completed, and 
that the only locality not connected with the new Main Drainage 
Works, is that district in the East End of London which has lately 
been the seat of the ravages of Cholera. 

Another great good eSected by the Metropolitan Management 
Act was, that it made it compulsory on the Vestries to elect Medical 
Officers of Health. To* these officers was committed the duty of 
superintending the health of the district to which they were 
appointed. Under this Act forty-six Medical Officers of Health 
were elected in tho various parishes of London. In some in- 
stances these gentlemen have been supported by the Vestries 
who appointed them, and material sanitary improvements have 
iaxen place, as the consequence. But in a large number of instances 
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the Medical Officers of Health have been obstructed and opposed in 
all their efforts to improve the sanitary state of their districts. 
Their salaries have been reduced, their suggestions neglected, and in 
too many instances they have found it wise to say and do as little as 
possible for the sanitary improvement of their parishioners. The 
new Act gives powers to the Vestries to appoint Sanitary Inspectors, 
and where these officers have been appointed they have been of 
great and permanent utility. But in many parishes of London no 
Sanitary Inspectors have been appointed at all, and there are whole 
districts, including thousands of people, who have never been bene- 
fited in the slightest possible manner by the passing of the Metro- 

S litan Management Act. At a meeting of the Association of 
edical Officers of Health on the 16 th of August, at the time when 
Cholera was at its height in the East End of London, Dr. Sarvis, 
the Medical Officer of Health for tha Bethnal Green district, stated 
that the Orders in Council had found hi^ Vestry “ entirely unpre- 
pared,” and “ so far from their being inclined to carry out his 
suggestions as Health Officer, they, in fact, opposed him.” “ There 
was scarcely any house-to-lioase inspection ,* in fact, there were only 
three Sanitary Inspectors appointed for a district numbering up- 
wards of 115,000 inhabitants.” He added, the adjoining parishes 
were quite as bad.” Here, then, wo have the most competent testi- 
mony to the fact that the East End of London had not only neglected 
taking advantage of the Metropolitan Managcimeiit Act, but at the 
very time that the population was being carried off by hundreds in 
a day, they were opposing their Health Offic(3rs and refusing to 
supply the. only means by which the disease could be stayed. 

The advantage of an organization with a Medical Officer of 
Health at its head has been clearly demonstrated in London during 
the recent outbreak of Cholera. Jdiero was no reason to suppose, 
from the general character of the disease in its progress from Asia 
throigh Europe, that the present epidemic would be less fatal than 
it hjtt. been in 1849 or in 1854, but the numbers who have perished 
in London have been much less than in eitlier of those two epidemics. 
Before the ^idemic had fairly broken out in the East End of London, 
the Privy Council issued instructions to every Vestry, which com- 
pelled those bodies to take immediate action, and although these 
instructions were issued too late to be ackd uj)on in the Eastern 
districts before the terrible explosion at the loiter end of July, they 
were nevertheless very generally carried out in the Northern, 
Southern, and Western districts of tlie Metropolis. The principal 
measures adopted under their instructions were as follows ; — 

1. A Sanitary Committee, appointed by the Vestry, was consti- 
tuted in every parish, to whom full power was given to take such 
measures as were found necessary for the prevention or airest of the 
disease. The meetings of the Committee were regulated according 

F 2 
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jh i/i^nerof tht> onibrmt; and the Medical Officers of Health 

attended them meetins:s. reported on the prop^rcss of the disotim, and 

reeommendod wiiut stops should tnkon. 

2. In moat of tk Metropolitan parialios where it was awrtained 
that Cholera had actually lirokeii out, medical viaitors were app -inted 
every ca?ie of Cbolera and Diarrlioeawas reported, and wlio 
went to evoiy house where persons had taken the disease, and not 
only prescribed for and treated th(‘ sick, but inspect(‘d the house 
and reported its condition to the^Iedical Officer of Health, wlio met 
the medical viaitois every day. The UK'dical visitors also had 
power to order food, wine, and other stimulants that wt^re neci?ssary 
for persons suffering under Cholera or Diarrheoa. 

3. Arrangtmients were made with dispensaries, hospitals, or 
chemists and druggists, for the supply of medicines ordered by the 
medical visitors at all hours of the night and day. Nurses were 
also engaged to bo in readiness to attend on any persons who might 
immediately require assistance at their own houses. 

4. The staff of sanitary insp(*ctors was increased, and a liouse- 
to-house visitation made by them in those districts, wher(), from 
unhealthy arrangenKuits, or over-crowding, Cholera was likely to 

, break out. The inspectors were supplied with disinfectants, which 
they applied in all cascks where persons -had been attacked wntli 
Hiarrhcna or ChohTa ; and in many districts wat(‘r-carts containing 
a solution of carbolic iicid were sent round to gulloy-holes, and 
stable-yards, and other places where disinfectaijts were likely to be 
of service. 

5. The clothes of all persons who had died of Cholera, ai: Oio 
bed and bed-linen in which they had slept, were immediately 
destroyed. The things thus destroyed were immc'diately replaced 
at the expense of the Vestry or parish in which the case occurred. 

6. The surface well-pumps were directed to be closed, and the 
waters from cisterns and l^utts, where Cholera and Diarrhoea 
prevailed, were examined by the Medical Officer of Health ; and all 
cisterns and butts were directed to be well cleansed at least once a- 
fortnight during the epidemic. 

This will give a general idea of the measures taken in those 
districts of Loudon where the fewest number of eases of Cholera 
have occurred. * That these measures were not fully carried out in 
the Eastern districts , of the Metropolis is well known. Whether 
that outbreak, and its subsequent development, could have been pre- 
vented altogether, may be questioned ; but tliat its severity might 
have been mitigated and the mortality lessened to a large extent, 
had more active measures been adopted, there can be no doubt. 
The only excuse that Vestries and Local Boards make for their 
supineuess in sanitary matters, is the expense, and yet who e^n doubt ' 
that by the saving of life and disease, the community would have 
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benefited pecuniarily by ten times the amount that has becm spent on 
muiitury measures. Tie difference between the mortality of the 

present epidemic in London, as &r it has at present trouo 
and those of 1849 and 1854, is as Mows : From tJie 2Jnd to tlie 
45tli week of 1849, 16,525 persons died of Cholera and 1 iiarrhoea. 
In 1854, 13,264 died in ttie same period, whilst in 1866 only 
8,245 persons liave died of these diseases. Taking the difference 
between the deatlis of 1854 and 1866 in round nimibers, it shows 
that 5,000 persons less have died. This is an enormous number, 
and would amply repay all the expenditure that has been bestowed 
on sanitary measures. 

There has been, however, no saving in tlie East of London, 
where the proportion of deaths to the jiopulation has been greater 
than during the previous ejridemic; thus clearly proving that 
Cholera is not less virulent where neglect courts its attacks, than 
it was during our (Earliest experieiK^e of its visitations. 

The district of London which is known as the East End will be 
easily recognized by those who are not well acquainted with 
London, as lying on each side of the Great Eastern Eailway. 
Starting from tlie Shoreditch Station, we have on the left tlie 
parisla's of Shoreditch, Bethnal Green, and Old Ford, bounded 
by the Victoria Park, and hu-minating at Stratford. On the right 
of the line are Whitechajiel, StepiK'y, l.k)W, and West Ham. 
Farther to the right, is th(^ Blackwall luiilway. which nins through 
Shad Will, Liuiehouse, and Po])lar, to Blackwall. These last places 
are on the Tliaines. It is this largo area which was principally 
attacked with Cholera. In some of the outlying districts the 
population is sparse, but in many other districts it is dense, 
poverty-strick(3n, and over-crowded. The neighbourhood of 
the Docks is especially over-crowded, and abounds with low 
public-houses, in which the poor and hard-w^orking population 
indulge in large potations of bad spirits and adulterated beer. 
It is also this district that has felt, at present, little or no benefit 
from the new and costly system of sewerage? which is now so 
niat(?rially improving the h(?alth of the rest of London. The one 
great mediwil institution of the East End is the London Hospital, 
whi(‘h is situated in Whitechapel, and stands almost in the middle 
of the district. The ix)pulation of all the parishes of the East of 
London may be roughly estimated at half-a-million. 

On Saturday, the 7th of July, four deatlis were r(?gistered from 
Cholera in London, but not one of them occurred in the East. On 
the 14th of July, 82 cases were registered, and of these, 20 
occurred in the East. It is interesting to observe that these cases 
did not occur in a batch at one spot, but were distributed over the 
whole district. Thus there was 1 case in Shoreditch ; 2 in Bethnal 
Green ; 1 in Whitechapel ; 1 in Stepney ; 2 in Liiaehouse ; 1 in 
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Milo End Old Town; and 4 in Poplar; and 1 each in other 
parishes. In the week ending July 2Lst, 346 deaths from Cliolera 
occurred in London. This fatal exj^osioii occiuTcd chiefly in the 
poor districts of the East End of London : 39 cases o{*cnrred 
in Bow ; 52 in Poplar ; 43 in Limehouso ; 30 in Bethnal Green ; 
33 in Mile End Old Town. On the 28th of July, 904 deaths 
from Cholera were reported, and of these 811 cases occurred in 
the six districts of Betnnal Green, Whitechapel, St. George’s-in- 
the-East, Stepney, Mile End, and Poplar. In the week ending the 
4th of August, 1,053 persons died oi Cholera, of these 916 ca^ 
Occurred in the East. In that week the disease had attuned its 
greatest mortality, and how it fell upon the Eastern districts may 
be estimated by the statement of the licgistrar-General, that whilst 
the mortality of the month from July 7th to August 4th was in 
the West district of London at the rate of 24 in the 1,000 per 
annum, it was at the rate of 82 in the 1,000 ‘for the East of 
London ! From that week the mortality gradually declined to the 
middle of the month of November. As the disease declined, it 
ceased more rapidly in the parishes which had l)een visited in tho 
East than in the rest of London. As compared with the mortality 
of t/je rp///mi(s of ISIO nnd the Cholern of 1866 has 
hUowu disposition to rtdire (imn in thm) yojirs. This ought 
to lx.' rogvirdc3<l as a suspicious sign, and to Iwid the authorities in 
London not to relax in their sanitary efforts, lest the poison should 
lurk alx)ut, and Ix) ready to break out in tho more favourablo 
weather of another year. 

The most interesting question connected with this outl)reak of 
Cholera in the East of London, is to what cause can its remarkable 
localization be ascrilx3d ? hi ot only has Cholera not spread alarm- 
ingly in any other great district of London, but in a large number 
of cases which occurred in other parts of London, they were clearly 
traced to persons having visited or come from the East End. Tho 
question of the origin of this outbreak has been largely discussed 
by tho Medical Officers of Health, the Registrar-General, and tho 
leading medical journals in London. Before this visitation, tho 
liistory of the present epidemic on the Continent of Europe, and 
the outbreak of Cholera in England at Southampton and Tneidon- 
Bois, near Epping, in Essex, in the latter part of 1865, had confirmed 
tho view originally taken by the late Dr. Snow, that drinking-water 
was the great source of Cholera-poisoning. In his weekly return 
on the 28th of July, the Registrar-General remarked, that the dis- 
trict attacked was ‘‘ essentially the part of London inhabited by its 
maritime population. Tho canals and the basins are full of foul 
water, and are apparently connected with the Limehouse Cut, tho 
Hackney Cut, and the River Lea. The East London Waterworks’ 
Canal draws its supply irom tho river at Lea Bridge, whore there is 
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a resorvoir, and rung for a couple of mileg by the side of the 
Hackney Cut, down to its other reservoir north of Bow, and near 
the Lea. The present Cholera field derives its waters firom these 
works.” From the date this was written up to the termination of 
the epidemic, accumulated evidence has all pointed to this one con- 
clusion, that the water-supply of the district was the exciting cause 
of this awful visitation of Cholera. 

At the same time, it should be remembered that up to the pre- 
sent moment no chemical or physical means exist by which the 
presence of Cholera poison, or any substance having a tendency to 
give Cholera, can be detect^. No sooner had the Cholera appeared 
at the East End, than attention was directed to the chemied com- 
position of the water. Dr. Frankland, of the Eoyal College of 
Chemistry, who gives a monthly analysis of the principal waters 
supplied to London, in the Eegistrar-denerars Keports, had pub- 
lished an analysis of the water of the East London Company on 
the 1st of July, and after the Cholera had broken out, he again 
analysed the water on the 1st of August. We give the result of 
the two analyses : — 
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This analysis shows that, although the water contained less organic 
matter in August than in July, that nevertheless in July the water 
could not be regarded as unfit for drinking purposes, it has been 
sometimes supposed that water contaminated with a certain amount 
of organic matter, when taken by healthy persons, will engender a 
condition of the system in which the poison of Cholera conveyed 
through the air, will produce that disease. During the late epi- 
demic of Cholera in London there has been notliing to supnort this 
theory. In many districts of London the surface wen-pumps 
remain open, and are, indeed, in certain spots the only source of 
the supply of water in the neighbourhood in wliich they exist. 
The water of these pumps has b^n again and again shown to con- 
tain organic matter varying from 5 to 40 grains in the gallon, and 
yet Cholera has not occurred as the result of their use. In all 
cases where the pump has been shown to bo the cause of disease, 
then it has been either* demonstrated that the well has oommuni- 
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catcni with a cesspool or drain into which Cholera evacuations have 
passed, or the well has been placed in a situation in which such an 
occurrence might have taken plac‘e. The great case of the Broad 
Street Pump, in the parish of St. James’s, Westminster, to the 
drinking of the water of which the outbreak of Cholera in that 
parish in 1854 was traced, is a capital instance in point. In tliat 
case the water was discovered to have be(m contaminated by the 
le ikmgs of a cesspool connected with a house in which a fatal cas(i 
of Cholera had occurred a few days before. The (?ase also of the 
farmer and his family at Theidon-Bois, in Essex, is another, in 
whicli it was clearly demonstratai that tlie well which supplied the 
family with water was connected with a ccisspool, the overflowings 
of wliich passed directly into the well, and eight persons out of a 
family of eleven thus iiK't their death’. The poison was conveyed 
to tliis house by the farmer himself, wlio had been in the S(mth of 
England, wh^re Cholera prevaihxl, and had returned home with the 
disease of wdiich he eventually died. It is curious that this case 
should have in any way hecm connected with the outbreak in the 
East of London, but it was observed by Mr. Badcliffe, and after- 
w’ards referred to by the liegistrar-General, that th(^ Cobbin— a 
small strejim which drains Eppiiig in the neigfibourhood of Theidon- 
Bois — actually flows into th(' Lea through Waltham Ab])ey. Whe- 
ther the j)oison of the Epping cases could have got into the, Lea 
and produced the poisoning of its watcTs or not, we are driven to 
the conclusion that the water supphc'd to the East End of London 
was one of the causes, if not the entire caus(‘, of the great preva- 
lence of Cholera in that district. 

Another interesting point connected with the appc^arance of 
Cholera at the East End of London is the fact, that the attacks of 
the disease were actually limited to the districts supplied by the 
East London Water Company. Thus taking the district of Shore- 
ditch, which lies to the north of the Great Eastern Kailway, we 
find that the mortality from Cholera, although it is one of the 
poorest of the East End parishes, was only at the rate of 4 in the 
1,000. Now, it is in this district that the East J^ondon Company s 
Works come in contact with those of the New Kivcr ; and in five 
sub-districts out of seven, into whi^di Shoreditch is divided for 
water-supply, the houses are supplied with water from the New 
Kiver. All London is divided into thirty-seven wat(‘r-supply dis- 
tricts. Six of these districts are supplied with water from the Old 
Ford Keservoirs of the East Loudon \Vattr (.'ompany, and in every 
one of these distidcts Cholera raged. The communities supplied by 
the other thirty-one districts have only suffered slightly from the 
disease, and in no one instance luis the mortality been perceptibly 
increased, or of a character to lead to the supposition that it Imd been 
otherwise than imported from the Eastern districts ; and it is quite 
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impossible, we tliink, after the evidence produced, to come to any 
other conclusion than that the destruction of the 5,000 lives which 
were sacrificed to Cholera and Diarrhoea in the East End of London, 
during the months of July, August, September, and October, 1866, 
must be attributed to the nature of the water-supply.''^ 

If the question be now asked whether there were any strongly 
predisposmg causes existing among the population of the East 
End ? we answer that up to the present time no prevailing predis- 
posing cause has been demonstrated. It was not poverty, for the 

f )eople of Bow and Poplar are wealthier than those of Bethnal 
jreen, and yet they sufered most. It was not over-crowding, for 
the most over- crowded districts of Shoreditch escaped. • It was not 
dmnkeimess, for drunkards who did not drink the tainted water 
escaped. It was not ignorance or vice, for the Medical Officer of 
Health for Bow, Mr. Ansell, and the Clerk of the Vestry of the 
8am(^ parish, Mr. Ceely, were both carried off at the commence- 
ment of the epidemic. 

Seldom has the demonstration in the case of an epidemic been 
more complete, and never has a warning more solemn been given 
to local authorities of the duty they owe to their fellow-creatures. 
Had attention been pfiid to the admonitions which have been given 
in season and out of season by men of science, and Medical Officers 
of H^^altli, water would not have been supplied for drinking 
purposes contaminated with the sewage of docks, canals, and 
foul streams. Had the Local Boards of Health landed the 
warnings of those who saw the disease approaching tlieir doors, 
they might have arrested it before it attained the severity of an 
unexampled plague. It is a still greater warning to our legislators. 
They have no excuse for tlui ignorance they betray of the 
advances of disease, and the causes of death in the community. 
It is our k‘gislature that has thrown around the water com|3aniea 
of London the shield of protection. Whilst one of om’ water 
coinpanies can boast that its original one-hundred p^und shares are 
now worth twenty-three thousand pounds, our Parliament has 
steadily refused i-o allow furth(‘r supplies to be introduced into 
London, and has oppo.'('d every attempt that has been made to procure 
for London a more constant and improval supidy. Looking at these 
visitations of disease from the lowest point of view, their money 
loss, they are reproaches uj)on the economy and prudence of the 

* Sinro tlio aV)ovo was in typo I liave seen a roi)ort Uy Dr. Letheby, in wliioh 
be HtatoH as a reason for liesitatiiig to oocc^pt the water supply as a cause of Cholera, 
tliat in two workhouses, one ot which was supplied with JOast Tjondon water, there 
was no Oliolcra, and in another, which was not supplied with that water, thorn 
wore twenty-seven ctisr?8 of Choleni. Such exceptional east^s as these might, no 
doubf, ho explained by a cait'ful investigation, and cannot be said 
cumstancoH to invalidate Ihe overwhelming testimony of the connection of Cnolera 
of 18b0 with the East Kud water supply. 
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commimitke in whieh tHey occur. All that is sacred in the obligations 
of one man to another, all that is prudent in the economy of eyerv- 
day life urges, upon our legislators, our corporations, and our peojue 
the necessity of an honest, energetic, and earnest determination, 
that the terrible blot of thousand being annually carried off by 

K rentive diseases should no longer disgrace at once our boasted 
istianity and civilization. 


We have received a letter from Mr, George Greaves, an active 

sanitarian in Manchester, from which we publish (with liis permission) the 
following extracts : — 

“ Mancrkster, Nov, 23, 1866. 

“ Permit me to thank you for the very vigorous expose of the sanitary 
abominations of Miuichester made in (he last number ol‘ your Journal. If 
anything would bring the Authorities to a sensti of tlieir duty, such writing 
would. But 1 fear the case is a liojieless one,* and that while the present 
regime lasts we must continue to brt‘athe an atmosphere more ou less loaded 
with the emanations from feculent matter, in various stages of decomposition. 
Thanks to our go<.xi w'ater-sup[)ly — the one sanitary benefit conferred ujx)u us by 
the Corixiration — we have escaix}d Cholera. This fact was cited by the 'I'own- 
Clerk at one of the meetings of the recent Social Science Congress, to provo 
that our midden-system is not injurious to healtli. It would almost have been 
better for us, in the end, if we had had a smart epidemic of Cholera. The deaths 
from Fever (chiefly Typhus) have in the two last weeks been 20 ani 22, and 
our death-rate last week was one death higher than that of Liver|xx)l.” ^ 

These statements afford striking confirmation of the views expressed by the 
author of the above article ; and moreover, wc suspect that if the axusc of tho 
Cholera outbreak in Liverpool could be tracwl, it would be found to be in some 
way connected with the water-supply. That has been (until the recent floods) 
notoriously deficient, and in a Kejwt published by Mr. Duncan, the LivcrjHX)! 
Water Engineer, in J uly last, about the time of the outbreak of Cholera, he said : 
“ The Committee arc aware that the water now at command is insuflicient to 
admit of its being kept constantly on. Thirty gallons i)cr i)erson jxjr day arc 
not considered more than enough for c ach person, of the entire i)opulation. At 
the present time wc are short of that quantity by about 33 ixt cent. ; and I may 
add that, on a very recent occasion, evidence was given by an authority to the 
effect that to tho scarcity of water have been traced demoralization, disease, 
and death.” 

’ In the same Peport, he says of three wtIIs, two of which are situated in 
the town (Water Street, Ilotham Street, and Soho): “The waters of theso 
wells are hard, inferior in quality, costly in obtaining, compared with those of 
others, and would not be used, did not necessity coin])ci.” 

During the existence of Cholera, suspicion fell upon those wells. They 
were j)crmancntly closed, and when it was attempted to raise a discussion on 
the cause of their discontinuance, silence was the order of tho day; but 
recently again there was a Report from Mr. Duncan, published in November, 

* Mr. Greaves does not refer to Salford. 
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in which he says of those wells : “ 1st. As regards Hotham Street ... the 
water is not good, and costly to obtain. It is situated In a densely-populated 
district, where m well cam, he insured against pollution!* . . . “As regards 
Soho Well ... the water inferior, costly, and objectionable.” . . . 
Water Street Well appears be still used. 

We make these observations with a view to add further evidence to that 
cited by Dr. Lankester, not at all to draw invidious comparisons. The Liverpool 
Water Authorities deserve well of the town, and they merit (what up to the 
time these remarks are written they have not received) the support of the 
Council, in their endeavours to extricate Liverpool from a grave difficulty by 
providing the town witli a large and constant water-supply. 

We would, however, draw the attention of Mr. Greaves, as well* as that of 
the author of the foregoing article, to tlie 49th Section of the Sanitiiry Act of 
ISfJf), and would ask them, whether, with their strong conviction of the danger 
to which the iiihahitauts of their respective cities aro ex^x)sed through the 
neglect of the Local Authorities, it would not ho desirable that they should 
induce their townsmen to bring the facts stated by them under the notice of 
the Home Secretary. An iruiiiiry was lately held in laverpool in connection 
with a similar grievance to that conijdained of by Mr. Greaves — namely, the 
manure wharves within the borough, and after an impartial hearing before 
Mr. A. Taylor (whose industry and demeanour cannot be too highly lauded) 
an oflicial intimation was sent down to LivcrjKX)! from the Home Office iH)litely 
limiting the time for the discontinuance of the wharves in the towns. 

If the Home Secretary be firm, and insist upon compliance', with his 
courteously-worded request, lie will deserves great praise for having broken the 
ic(‘, in putting the Act into oixjration ; and it will no doubt K' gratifying to 
Mr. Bruce, M.P., the fmmer of the Act, to find it s<i soon carried out. 

The iunuence of this decision will be felt in every town where such 
abominations exist. 


The Editors. 
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CHRONICLES OF SCIENCE. 


1. AGIUCULTUEE. 

The Cattle Plague has at length dvviiitlled to altogether insignifi- 
cant proportions. The nuniber of cases reported \vcckly is rarely 
more than 10 ; and an occasional aggravation of the dist^ase, or its 
reappearance now and then in old localities, raising the weekly total 
to 20 or 30, while it no doubt shows what a malignant disorder 
we still retain among us, may, we hope, be taken to be merely the 
occasional flare of an exj)iring flame. How much we owe to the 
policy of extermination, rather than attempted cure, may be secui 
by the results of the opposite system, as witness(‘d lK>th in Holland 
and among ourselves. In the annual address, recently given by 
the President of the Eoyal Agricultural Society, it was pointed out 
tliat the number of cases reported in two we(^ks — the one in Sep- 
teml)er, 1865, and the other in S(‘ptc‘mber, 1866, was exactly the 
same. Unfestricted cattle trafiic during the two months following 
the. former period, had sw(illed the tale of cases up to thousands. 
Destruction of affected stock and absolute isolation of infected 
j)lac.es during the two months following the corresponding week of 
1866, had reduced the disease almost to extinction. In Holland 
again, during the past summer, when here the disease ^^as yielding to 
restrictive measures, it grew to lamentable proportions — rising from 
two or three hundred cases weekly during June^, to nearly eight times 
as many in September. There is certainly sufficient guidance for us 
here as to the policy to be follov.cd if the disease should reappear 
among us in anything like its original severity. Up to th(^ ]u*osent 
time about 5^ per cent, of the wliole cattle stock of Gri^at Bribiin 
have been attackcxl, whihi of the whole stock upon infected farms, 
nearly 60 per cent, took the discjuse. Of the total number of attacks 
whose results wc^re known, 35 per cent, were killed ; 51 ^ per cent, 
died; and 13^' jxir cent, recovered. 

The utilization of Town Sewagf*. was the subj(*ct of a conference 
at Leamington during October, whicJi wjus athmfhxl by a number 
of gentlemen interested in the solution of the diffi(;ultie8 surrounding 
the subject. Thes^j difficulties are almost entirely the result of an 
extension of the watf3r-closet systcim, by which the washi of houses, 
no longer received into C/eHsp(K)ls and charted away to market-gardens, 
is washed into culverts, and thence pollutes our rivers. The remedy 
offered by one party to this discu.5sion is the irrigation of grass 
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lands with the drainage water, which thus becomes clarified before 
reaching the river, and yields a valuable produce during the process. 
The other plan consists in the substitution of (‘arth-closets for 
water-closets in our houses. It only needs that a storage of dry 
earth be provided for use in this way, and occasionally replenished ; 
that the prejudices of servants be removed or overruled ; and that 
frequent removals of the boxes Ix) provided for. A well-arranged 
system of scavenging would then be easily carried out with perfcct 
iiioffensiveness, both in the house and out ; and we should have a 
most valuable manure, which might be carried, load by load, to farms 
all round our towns, where loads of toj) soil lor similar use would be 
readily obtained in exchange for it, the difference in value being paid, 
^rhe difficulty of displacing the (‘xistiiig system would, however, be 
very great ; and, committed as w’e are by an enonnoiis expenditure 
to the plan of ke(*ping our towms clean by washing into drains, it is 
not at all likely that the earth-(*loset system will Ix^ adopted, except 
in detached houses or small villages. Meanwdiile, at Croydon, at 
Barking, Rugby, and elsewhere, evidence is accumulating that 
the irrigation of grass lands with filtliy sewage water, is both a 
perfectly inoffensive and fi profitable procc^ss. 

A meeting of gentlemen interested in the Utilization of Sewage 
was held in Liverpool in December, and owing probably to the 
presence of Lord Robert Montiigu, wdio delivered an admirable 
address on the subject, the attendance w’as V(3ry numerous, «nd 
included the elite of the town and neigliliourhood. There the 
advocates of the Earth-Closet wen^ in a decided minority, for the 
reasons stated — viz, that the sysh^m is not suitable for large towns, 
where the quantity of earth to 1x3 carted Avould be enormous, and 
because arrangeinf'iits have already Ikxui entered into Ixtween the 
Liverpool Corporation and the Sewage Company, wdiich promotetl 
the meeting, for tlie utilization of all tlu* sewage^ of the town. 

Most of the statements made by Lord Rolxrt Montagu were 
repetitions of what is already knowm to agriculturists, and has been 
announced from time to tiling in tlu*se i)ages, but it may be of 
interest to our readers to know that in Liverpool it is intended to 
intcrex^pt the sew^age at the ontfall of the sewers, and at first to 
experiment with it upon the sandy, soil skirting the I.4mcashire and 
Yorkshire lino from Livf'rpool to Southport. TIkto is a large tract 
of country all about the north side of Liverpool, which is at 
present a mere sandy waste, but no doubt the application of sewage 
water will render it fertile and suitable, for the growth of rye-giuss, 
and if the promoters of this sewage scheme can at the same time 
fertilize waste land, and render the most unhealthy town in England 
more healthy, they will confer a double favour ui^n society. They 
have oiir very best wishes for their success. 

Professor Voelcker has lately given a lecture on the application 
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o! manures More the London Farmers’ Club, which is a remark- 
able illustration of the progress made towards a satisfiictory 
relationship between scientific teaching and farm practice. 
Instead of treating vegetable growth as a purely chemical phe- 
nomenon; or supposing, as lecturers on agricultural chemistry 
seemed formerly to do, that it only needs the supply of ele- 
ments in manure to ensure a corresponding assimilation of them 
by the growing plant, we now learn from the chemist what we 
already knew by experience, that luxuriance of growth and abun- 
dance of produce depend as much upon the mere question of even 
and uniform distribution of food for plants— as much in fact upon 
its accessibility — as upon the increase of its supply. We are told, for 
example, that an inferior guano well powdered and mingled with a 
sufficient, quantity of diluent material so as to ensure its even dis- 
tribution through the land, may be a greater help to the fertility 
of the soil and a greater fertilizer of the current crop than a better 
guano imperfectly applied. It is a truth of the same kind, which 
Dr. Voelcker also told us, that no manure at all upon a stiff 
clay land well tilled will tend to its fertihty rather than a heavy 
dressing of farm dung applied when the land is soft and liable to bo 
poached by the horses and carts employed in putting it on. 

The application of farm manure as a top dressing in dry weather 
is now confidently advocated — even though a scorching sun and 
driving winds should cause the separation of all evaporable matter 
from it. There is no loss of ammonia during the putre&ction of farm 
dung. The loss which it suffers during tliat process is due to the 
washing of soluble salts out of it by rain. And if the dung be 
spread at once upon the land, all its valuable constituents will find 
their way into the soil. 

Among the other topics which have occupied the agricultural 
world during the past quarter, is the growing organization of tenant 
farmers in Chambers of Agriculture, through which their voice may 
ho heard in public discussions, and through which their views may 
be inSttentially urged on Government. We must also refer to the 
attempt of the Koyal Agricultural Society to promote agricultural 
education by the addition of their prizes to the list of distinctions 
offered for competition before the University exammers of middle- 
class schools. And lastly, we may mention that, moved by the 
disasters of the past harvest season, the Society of Arts is about to 
offer a prize for any contrivance or machine which shall artificially 
accomplish or facilitate the drying process on which our hay and 
com harvests depend for the quality of their produce. 
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2. ARCHEOLOGY AND ETHNOLOGY. 

This Chroniclo bears a heading new to the ‘ Quarterly Journal of 
Science/ and it may therefore be as well to define at the outset the 
subjects which we shall attempt to represent in it. Of late years 
Archaeology has dived deeply into the records of our race, bringing 
to the surface many facts and inferences, which throw light on the 
most recent portions of Geological History. Ethnology also has 
made rapid progress, and, from liaving been a mere catalogue of the 
characters of the several varieties of one Natural History species, 
has come to possess a wider scope and a higher aim. Arch86ology 
and Ethnology thus shade off* on the one hand, into Geology and 
Zoology, and on the other, into Modern History and Politics. It 
is in their former relation only tliat we shall in this Chroniclo 
discuss their progress, as in this respect only do they concern the 
student of Natural Science. , 

Wo cannot do better than begin our new Chroniclo with an 
account of the great work, entitled ^lieliquise Aquitanicafi,’ ♦ 
commenced by the late Mr. Henry Christy, F.E.S., and M. E. 
Lartet, and continued by the latter with the assistance of some of 
the best antiquaries, including Mr. John Evans, Mr. A. W. Franks, 
and Mr. W, Tipping ; it is published at the expense of Mr. Christy’s 
executors, and is edited by Professor T. Kupert Jones. Three 
parts have now appeared, illustrated by numerous plates and 
woodcuts ; but there does not seem to be any systematic arrange- 
ment, the different objects apjwaring to have been figured and 
described as convenience, rather than a system, iequirc?d. Tho 
results, however, are sufficiently interesting now, and will probably 
be made much more so by tho inferences which will hereafter bo 
drawn ficom their consideration by tho experienced savans concerned 
in tho publication of the work. 

In tho Dordogne district tho sides of the Valley of the VeZGTO, 
and of the gorges of its tributary streams, rise in great escarpments, 
crowned with projecting cornices, below which are seen horizontal 
niches or hollow Autings ; in these cliffs occur also numerous caves 
and rock-shelters either at tho level of the floods of tho present day, 
or higher up, thus showing that no alteration in tho level of tho 
district has taken place since their formation. These cavities are 
for the most part mere shelters, so wo must suppose tliat when they 
were inhabited by man, as they no doubt were at a remote period, 
a protection was erected outside them, or that tho people using 
them were extremely uncivilized. Indeed it is evident tliat they 

* * ReliqiiiaJ Aquitanico9. Being Contributions to tlio Arch oology and 
• Palfloontology of Perigord and Iho Adjoining Provinces of Southern France.’ By 
Edward Lartdt and Henry Christy. Loudon ; Builli^re. 
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were used chiefly as fireplaces, for hearth-stuff is abundantly found 
in most of them ; and it is curious to observe that at the present 
day the cottages of the district are built in precisely similar posi- 
tions, the fireplaces being situated in the face of the rock. The 
hearth-stuff has yielded a mine of organic wealth in the shape of 
remains of animals, which had been killed for food, consisting chiefly 
of the reindeer, the horse, and the ox, with the ibex and the chamois. 
The “ wild boar was scarce or but little eaten,” and with the excep- 
tion of the horse the fauna tends to a northern grouping. The 
rock-dwellers were not unaccustomed to more delicate food, as is 
proved by “ the many bones of birds and of salmon which are mixed 
with the refuse they also seem to have been vt-ry fond of tnarrow, 
as the marrow-bones have invariably hecii s])lit for the purpose of 
extracting it. The question whether the rock-dwellers cooked their 
food is at present unsettled. The bones do not show traces of the 
action of fire, so that the meat could not have bcien roasted ; and there 
is not sufficient depth of earth behnv the hearths to encourage the 
supposition that it was cook(.Kl by being buried in the earth, and 
having a fire lighted over it. Thus there remains but one metliod 
possible — boiling : that these people boiled water is Cf^tain because 
the “ lx)iling-stones ” have been found, and they have evidently 
been heated for the purpose ; but no pottery is forthcoming, so the 
water was probably boiled in hollows in the rock. The climate 
of the country at the time when the rock-dwellers peophd it, was, 
as already mdics,ted by the fauna, very much colder tlian it is now ; 
but another argument has l3een very ingeniously used by the 
authors, namely, that in the South of France at the present day 
such masses of animal remains as we find in the eaves, would 
speedily become a fearfully decomposing mass; besides which the rock- 
dwellers have “almost invariably chosen a southern exposure, and the 
warmest and sunniest nooks for their residences.” The causes of this 
colder climate have not yet been entered upon : but as there has l)een 
little or no change of level, and there are no high mountains in the 
vicinity, it will certainly be a puzzle. The implements and the > 
fauna point to a much later period than that usually denominated 
“ Glacial,” so it is unlikely that the cause was cosrnical ; and it is 
difficult to conceive what local changes in the character of the sur- 
face would have so great an effect. 

The implements found in the caves and rock-shelters are won- 
derfully interesting, and, fortunately for antiquaries, are illustrated 
with the most prodigal hberality. A comparison of them with 
recent implements in use amongst uncivilized peoples points in the 
same direction as the fauna, namely, northwards. The implements 
are either of flint, bone, or deerhorn, and comprise almost every 
conceivable variety ; in flint “ from lance-heads long enough and • 
stout enough to have l^een used against the largest animals, down 
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to lancets no larger than the blade of a penknife, and piercing 
instruments of the size of the smallest bodkin ; ” and in norn or 
bone every variety of chisel, awl, harj)Oon. and arrow, with, lastly, 
** eyed nettles of compact bone, finely pointed, polished, and drilled, 
with round eyes so small and regular,” that it requires experiment 
to prove that they could have been drilled with stone. Althoiigh 
we have dwelt too long on this most interesting publication in 
its unfinished state, we must just mention that it shows already 
that in these caves the works of art were discovered which have 
already been noticed and figured in this Journal.* MM. Lartet 
and Cliristy have, indeed, proved that, so far as we know, France 
was the birth-place of the Fine Arts, the Dordogne Caves liaving 
furnished evidence of the cultivation by tlie rock-dwellers of i\riisic. 
Painting, and Sculpture, IVEusic being rc^pre^sented by whistles mjulo 
out of the phalangeal bones of the reindeer or chamois ; Sciilptiu’0 
by an ornamented j)oniard-handle and many simiLir examples, 
figured as before cited ; and Painting by the traditional red ochro 
paint of the savage. 

Dr, Ferdinand Keller’s ' Lake-dwellings of Switzerland and 
other parts of Europe,’! which has been translated and arranged 
by Mr. J. E. Lee, is a work of haixlly hjss interest, and claims 
also a special notice at our hands. The lake-dwellings consist of 
pile-dwellings, fascine-dwellings, and crannoges. The pile-dwellings 
were thus built: piles having been driven into the bed of the 
lake, their heads were brought to a level and connected by 
platform-beams, fastened either by wooden pins or by means of 
mortises or central hollows in the heads of tlie vi'rtical pih'S ; and 
the hold of the piles in the hed of the lake was in some cases further 
strengthened by large quantities of stones being brought in boats 
and suidi around them. 

The fascine-dwellings have a very peculiarly constructed founda- 
tion, which was coiiipos(xl of horizontal layers of twigs instead of 
vertical piles ; but a few of the latter ^vero also used as stays or 
guides for the great mass of sticks. The so fascine-dwellings are to 
some extent of similar construction to tlie cmnnoges, which consist 
of the following portions : (1.) an outer rim, or stockade of piles or 
boards, enclosing cither a circular or oval space, the lowest bed 
within which is made up of ‘‘ a mass of fbrns, branches, and other 
vegetable matter, generally covered over with a layer of round logs, 
cut into lengths of from four to six feet, over which is usually 
found a quantity of clay, gravel, and stones.” 

Such are the varieties of substructure of the lakC' dwellings; but 

* No. in:, July, 1864, pp. ,578-582. 

+ ‘ The Lake Dwellings of Switzerland and Other Parts of Kurope.’ By 
Ferdinand Keller, President of the Antiquarian Association of Zurich. Tmus- 
lated by J. E. Lee, F.S.A., F.G.S. Longmans. 
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of tko superstructure very little is known, except that the huts 
were rectangular, and that each one was provided with a hearth 
consisting of three or four largo slabs of stone. There are some 
peculiarities in the distribution of these dwellings which deserve 
notice ; for instance, fascine-dwellings “ occur chiefly in the smaller 
lakes, and apparently belong to the Stone age,” while many of the 
pile-dwelhngs have been inhabited in the Stone, Bronze, and Iron 
ages. Crannoges have been found chiefly, if not entirely, in Ire- 
land and Scotland, and they appear to have been chieftains’ forts, 
and fastnesses for occasional retreat, while the Swiss lake-dwellings 
were places of permanent habitation for families and tribes. The 
latter were placed at a greater or less distance from the shore, and 
their site appears to have been detemiined by such circumstances 
as would be appreciated by people enjoying a peaceful existence, 
as even the earliest settlers were not only fishermen and hunters, 
but also shepherds and agriculturists.” It also appears that they 
were traders, even in the Stone ago, for such a material as nephrite 
could only have been obtained by barter, as it does not occur in 
Europe ; whUo in later times they must have procured iron by tho 
same means. They apparently clothed themselves with hides and 
skins, as well as with plaited and woven flax, and it seeids probable 
that they had a religion, for Dr. KeUcr infers certain figures of the 
crescent moon to have been objects of worship from the earliest 
period. We have no sjiace to trace the mBance of civilization 
amongst tho lake-dwellers during the supposed successive p(^riods 
of Stone, Bronze, and Iron ; Imt we have said (mough to draw atten- 
tion to the subject, which is illustrated with extraordinary com- 
pleteness by the discoveries describal in Dr. Keller’s work, and we 
therefore leave it, with the question of the existence of the lake- 
dwellings so late as the Gallo-Eoman period, to be discussed by the 
antiquary and the ethnologist. 

The Crannoges of Ireland and Scotland were built on shallows 
or islands, and, as already remarked, appear to have be/m places 
of retreat, thus indic^ating a groat contrast in the habits of these 
people from those of the Swiss lake-dwellers. 

Dr. Keller is of opinion ‘‘ that the dificrent settlements in what 
are called the Stone, the Bronze, and the Iron ages do not indicate 
a succession of races, or the destruction of one people by another, 
but merely different grades of civilization amongst one and the 
same people,” and that tho lake-dwellers belonged to the same 
people as their contemporaries on the mainland. Ho also accepts 
the conclusion that certain bronze objects of a peculiar form and 
ornamentation, such as some of those found in the settlements on 
the land and in the lakes, are referable to tho Celts ; and as history 
makes no mention of any early people but the Celts, who received 
their civilization in later times from the Komans, he infers “ that 
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it would be contrary to all the facts adduced to arrive at any 
conclusion but this : — that the builders of the lake-dwellings were a 
branch of the Celtic population of Switzerland, but that tlie earlier 
settlements belong to the prehistoric period, and had alr(!ady fallen 
into decay before the Celts took their place in the history of 
Europe.” 

Mr. Laing’s book on the Prehistoric Ecmains of Caithness,”* 
has been received with small favour by the antiqimries of that 
county, and his conclusion that the human remains found by him 
in certtiin kists and mounds belong to tlie Early Stone-period, has 
excited a rather warm controversy; while liis assertion that the 
Caithness people of tliat time were addicted to cannibalism, has 
been indignantly repudiated by every patriotic S(;ot. The last two 
numbers of the ‘ Anthropological Keview ’ contain several papers 
by Messrs. Anderson, Shciarer, Cleghorn, Petrie, and Er Hunt, 
in which Mr. Laing s statements and' iiilerenciis arc severely 
criticized, and the oj^inion of tliese authors seems to be that the 
remains are very recent, probably not more than three or four 
centuries old. The principal series of graves arc said to be tho 
burial places of shipwrecked seamen, and to occur in a raised 
beach, not in an artificial mound. That some stone implements 
have been found is admitted, but they do not S('cm to have been in 
any case discovered by the explorers themselves ; but even if their 
authenticity is hereafter prov(3d, as Mr. Shearer remarks, “the 
whole thing is now so mixed up togidlKU’ as to render any of the 
things in a scientific inquiry utterly useless.” Mr, Laing is thus 
charged by these authors with having made a most extraordinary 
series of blunders, and to have been ratlair candess of ensuring the 
autlienticity and isolation of specimens from diliereiit localities and 
of diflereiit ages. 

The Congress of the Archaeological Institute, held in London 
during the past summer, deserves notice hero chicdly on account 
of tlie luminous address delivered on the occasion by Sir John 
Lubbo(dc,t in whicli tliat zealous (dlinologist, aidiqiiary, and 
zoologist, sketched out the present coiidilion of tliat portion of 
arclneological science which relates to what he tc‘rnis the- “ Primeval 
Period,” chiefly with a view of showing that the m(?thod hitherto 
employed almost entirely in geology and zoology had been applied 
to arclueology with the same success as had attended its use in 
the former branches of knowledge. By the term “ Primeval 
Period,” Sir John indiciited that extending from the first appearance 
of man down to the commencement of the Giristian era, and to 

Ttui Prehistoric Remains of Onitlnicss,* Ry Samuel T.aiuji:, Esq., M.P., 
F G.S. Witli Notes on the lluuian Kemains, by Thomas II. Huxley, F.R.8. 
Williams & Norgato, 

t Our nolioo of this Address is based on the Report of it which aiqmarcd in 
the * Atlicnmuin ’ for July 21st, 1866. 





84 OhronicleB of Science. [Jan., 

this ran^ of time he confined his observations. The period has 
been divided into four epochs, namely, (1) the PalsBolithic^or First 
Stone-age ; (2) the Neolitluc or Second Stone-age ; (3) the* Bronze- 
age ; and (4) the Iron-age ; so we cannot do better than consider 
their distinctive characters seriatim. 

The Palaeolithic age is the most ancient period in which we have 
any proofs of the existence of man, althougn there are faint indica- 
tions of his presence in still earlier times. The antiquities belonging 
to this epoch are those which, occurring in beds of gravel and 
loess, as well as in cave4, associated with the remains of extinct 
animals, have received so much attention from geologists and 
antiquaries during the last few years. The climate of Western 
Europe during this period was much colder tlian it is now, and 
the inhabitants usai rude implements of stone (flint chiefly), which 
were not polished, and some ty|)es of which differ remarkably from 
any of those of later date ; they were ignorant of pottery and of 
metals, as also are many races of savages at the present day. 

During the Neolithic age in Europe polished stone axes and 
hand-made pottery were extensively used, long before the discovery 
or introduction of metals. To this period Ix^long the Danish 
kjokkenmoddings, many of the Swiss lake-dwellings, and several of 
the tumuli or burial-mounds ; but the objects referable to it do 
not occur in river-gravcLs. Domestic animals were reared, and 
agricultural pursuits were followed by the Neolithic people, who 
belonged, apparently, to at least two distinct races, as in the 
tumuli two forms of skull have been found — one long and the other 
round. 

Implements of stone remained in use during the Bronze age, 
and those of bronze were chiefly copies of the former ; the pottery 
was much better than that of the Neohthic age ; and although much 
of it was still hand-made, some is said to show marks of the potter's 
wheel. Gold, amber, and glass were used for ornamental purposes ; 
but silver, zinc, lead, and iron were apparently unknown, as well as 
coins and writing. 

During the Iron age the metal which gives its name to the 
period was first used for weapons and cutting instruments, and here. 
Sir John Lubbock remarks, “we emerge into the bro^ and, in 
many respects, delusive glare of history.” With the exception of 
the \i8e of iron, the diferences between the implements of this 
"period and those of the Bronze age are mostly relative ; e. g. “ the 
objects which accompany bronze weapons are much more archaic 
than those which are found with weapons of iron ” This fact, and 
the frequent occurrence of iron bMes with bronze handles, and 
the entire absence of the reverse,” are suflicient to show that the 
use of iron must have succeed^ and replaced that of bronze. 
Another fact of interest is, that the bronze associated with iron 
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fr^uehtly contains lead and zinc in considerable quantities. Besides 
these characteristics, we may mention that silver was used for orna- 
ments, and that inscriptions of the Iron age have been discovered 
in more than one locality. 

The foregoing is a mere outline, more or less indefinite, of the 
characteristics of these four epochs, as described by Sir John 
Lubbock ; we have already filled in some of the details for the 
earlier ages in noticing the works of Messrs. Christy and Lartet, 
and of Dr. Keller ; but with respect to the later periods, we hope 
to have an apportunity of saymg something more on a future 
occasion. 


3. ASTEONOMY. • 

{Including the Proceedings of the Royal Astronomical Society.) 

Since our last Chronicle was in type, we have heard, with regret, 
of the death of Hermann Goldschmidt, the astronomer. The loss 
to science is a serious one. Originally intended to succeed his 
father as a merchant, Goldschmidt at the age of tliirty commenced 
the study of painting. He pursued this art successfully for fifteen 
years, and was already forty-five years old when he turned his 
attention to astronomical observation. He devoted himself with 
such success to this new pursuit, that in the course of nine years 
he added thirteen new asteroids to the solar system, discovered 
many variable stars, and determined the places of 3,000* stars not 
marked in the charts published by the Academy of Berhn. It 
is to be noted, for the cncouragemcmt of amateurs, that the instru- 
ments used by Goldschmidt in cfl’ccting this important series of 
labours were of very moderate dimensions. We believe his most 
powerful instrument was a five-tbot achromatic mounted on a 
movable tripod stand. 

The Padre Secchi at Kome has atttickcd the spectrum-analysis 
‘ of stars with considerable success. Before presenting the results 
attained by him, however- we must premise that interesting as they 
are, the method of observation does not seem comparable for 
accuracy to that pursued by Mr. Huggins and Professor Miller. 

The spectrometer used by Secchi consists of a cylindrical lens 
(focal length, three inches) placed in front of and near the eye-piece. 
Beyond the lens is placed a prism of Amici, in which the deviation 
is nih He recommends this arrangement as powerful, and also as 
cheaply applicable to amateurs’ telescopes. 

Secchi applies the following method of compai’ison — the 
spectrometer being so placed that the lines in the spectrum are 
parallel to the celestial equator (that is, to the direction of the star’s 
apparent motion) a known or comparison-star is brought on to one 
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of the threads of the finder; retimiing tlien to the krp^o telcseopj 
the ohsema- hrinp;s one of tlie points of llu^ inicroineter Ik hind one 
of the principal lines of the sta,r s sjx.‘(*tniin. The star to te com- 
pared with the first Is then hroiiglii under the wimo thread of the 
nnd(T. If then the microiueter point coincidc^s with a lint^ of tho 
spectrnm, this line and the line of the first star s are 

evidently identical. 

One of the most remarkable results (assuming its correctness) 
of Secchi’s researches, is the observation that two stars — y Cassiopeiae, 
and Lyrae — show bright lines. In y Cassiopeise, for instance, 
there are seVferal bright lines, but one dominant line in tlie bine- 
green, taking tho place of a dark line — the wcJl-known line F of 
hydrogen — in other star-spectra. The spectra of these two stars 
are compared by Secclii with the continuous spectrum crossed by 
bright hues given by magnesium. 

The ohseiTation would S(vm to indicate that some stars owo 
their liglit in part to the luminosity of tluur gaseous envelopes, and 
notably to the presen (*o of burning hydrogen. 

Before leaving the subject of spectrum-analysis, we must noto 
tho investigation by M. Jansen, of Ikris, of the fonnation of dark 
lines when light passes through aqueous vapour. Ho has as(*^3r- 
tairuxl that the intensity of certain lines 8t3en in the S(dar sjicctrnm 
varies with the amount of moisture present in the atmosphere. By 
transmitting the light of sixteen gis-biirnci's through a tube filled 
with steam he reproduecnl all th(.‘so lines. Father Secchi appears 
to have aidif'ijiated this discovery. 

M, Chaeoniac has puhlishcd an interesting paper on Comets. 
Spaee will not permili us to deal with the subject otherwise than 
briefly. He compares together the atinosplieres of tho sun, of 
planets, and of comets, uialer the several conditions of tc^mperaturo 
and attnicfion to whii’h those atmospheres are subject. In the case 
of planets it is possible that th(*re should be an equilibrium between 
the attractive force of the planet on the external layers of tho 
atmosphere, and the elastic lV)rces of the layers below ; in such a 
case the atmosph(?ro will have a definite limit. But this clearly 
cannot be the state of the atmospheres of comets near perihelion, 
nor of the solar atmosphere. Beyond tho bounds of the Solar 
attraction the forces of dilatation exhibit themselves as projective 
forces acting outwards from the solar periphery. The rays of tho 
solar aureole, in total eclipses of tho sun, indicate, by their configu- 
ration, the expansive force of gases violently projected into plane- 
tary space. To a similar expansive 'action, imting upon cometary 
atmospheres, the formation of cometary aigrettes is attributed, 
while the formation of comets’ tails is ascribed to repulsion, pro- 
duced by the e^iansive forces of tho solar atmosphere. 

M. Lfon Foucault has devised a new method of solar observa- 
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tion. This consists in covering an achromatic object-glass with a 
thin film of silver. Such a film, he finds, docs not iiitiufere witli 
the deiinitioii of the sun. The rays from the l(?ss refrangihlo end 
of the spectrum are stopped, while the otliers suffice to exhibit the 
solar f(‘atures. M. Leverrier pronounces very favourably on this 
arrangement, which seems to promise,’’ he says, more distinct views 
of the sun than have hitherto bcfin obtained. Other observers find 
the details of the solar disc slightly ‘‘ veiled ” when thus viewed. 
It appears to us that there are several objections to the new method, 
and we should not recommend amateurs to have a valuable object- 
glass silvered, until something more is heard as to the possibihty 
of restoring the glass to its original state. 

But we hear of a contrivance by Messrs. G. and S. Merz of 
Munich, which seems to promise better views of the sun than have 
ever yet been obtained. In their solar eye-piece, two pairs of 
plane unsilvered glass mirrors are so placed, that, by rotating one 
pair, any part whatever of the sun’s liglit may be intercepted. By 
this arrangement no false colour is introduced, as with blue, or 
neutral-tint glasses. Fatlier Secchi says that films are seen 
with a frosy tint (the colour of tlie protuberances seen in solar 
eclipses), in the now ocular, which aj) 2 >cared blue in the common 
oculars. 

The display of meteors (or Humboldt's star-shower, as some 
name the jihenomenon) fully equalled the expectations of the 
most sanguine. Mr. Da^ves considers that ui)wards of 3,500 fell 
before 2h. 15m., on the morning of November 14th. Mr. Tal- 
mage noted the following numlxrs in succ^essive intervals of five 
minutes from 12h. 52m. to 2h. 12m.: — 115, 125, 231, 324, 239, 
214, 147, 104, 109, 57, 50, 31,22, 28, 37, 20; showing that the 
maximum intensity of the shower oc‘eurrod at about a quarter-past 
one. While Mr. Hind and M. Du Chaillu (who assisted him) 
note that “ few of the meteors were remarkable for brilliancy or 
persistence of the trains,” Mr. Harris, of Southern-hay, u^r Ex(4cr, 
remarks, that at Ih. 15m. a very bright meteor burst, causing a light 
as bright as daylight, leaving a train which lasted for a quaHer 
of an hour. This is probably the same meteor that is described 
by Mr. Heath as jmssing through the Pleiades at 1.30 A.M., and 
leaving a trail which did no^, disappear for four minutes. A more 
satisfactory observation of tliis “bright, j)articular star,” is that made 
by Cant. Noble, the astronomer.* He notes it as ‘Mi splendid one,” 
hour I3h. 20m. 10s. (that is, Ih. 20m.) S.W. of Pleiades, leaving a 
train which lasted upwards of five minutes by the Observatory 
clock, and which gradually contracted into a fusiform mass (like 
31 M. Andromodm), then into an amorphous one, and finally disap- 
peared behind a cloud. Some of these more permanent streaks, 
observed in the telescope, were found to be in focus with the stars, 
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indicating a distance of at least 40 or 50 miles. This observation 
is due to Mr. Bird, of Birmingham. 

While on the subject of meteorites, we may note that the 
French Academy has received an intimation from Marslml Vail- 
lant,tliat Marshal Bazaine has found an aerolite in Mexico weighing 
no less than 86 J kilogrammes (considerably more than three-quarters 
of a ton !) 

In the ^ AdronomiscJie Naehriehten^ (No. 1,606) is an account 
from C. Behrmann, of Gottingen, of shooting stars coming out of 
a thick cloud, about 15° from the horizon. The cloud, which 
covered the sky, was so dense that meteors could not have been 
seen through it. He considers, tlierefore, that the stars were driven 
through the cloud, and came within one-tenth of a mile from the 
earth. It appears to us that we have read of phenomena strikingly 
roseinbling those described by M. Behrmann, — in Arago’s Meteoro- 
logical Essays, under the head ‘ globular lighinings,^ 

The planet Mars will l)e in opposition on January 10th, 1867, 
and though less fiivourably situated as respects distance than in 
November and December, 1864, or OctobcT, 18(>2, mil be well 
worth careful study. In feet, the j^resentation of Mars, and 
the phenomena exhibited upon his surface, vary (jonsiderably 
from opposition to op|)Ositioii ; the complete study of the planet 
requires that he sliould be ofeerved at opix)sitioiis ocfcurring all 
round the ecliptic. As respects the oppositions of 1862 and 1864, 
>ve r(*fer our readers to Professor Phillips's grai)hic jwipcir in our 
A'oluine for 1865. In the approaching opposition tlie Polar pre- 
sentation of the planet (as seen in an inverting teb'seopo) will be 
that shown in Fig. Ij* 


F/OJ Ffo.a 



The outlines of continents and scias here marked in are 
obtained from the map a^tcompanying the above-named article. 
By tracing (I’rom Fig. 1) a series of mcTidian outlines, and 
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filling in from Professor Phillips’ map, onr astronomical readers 
will bo enabled to obtain views of the planet at successive 
intervals of two (Martial) hours. Such views would suffice 
for comparison with any telescopic views taken near the time 
of southing,* or with views taken at any hour, if due regard be 
paid to the varying slope of the planet’s axis. Towards the end of 
February the planet (now become much smaller) will appear per- 
ceptibly gibbous ; his maximum stage of gibbosity, attamed early 
in April, and his apparent disc at that time are exhibited in 
Fig. 2. 

Owing, apparently, to a change of authorities, the apparent 
diameter assigned to the planet in the ‘Nautical Almanac’ is larger 
for January 10, 1867, than for December 1st, 1864. Observers, 
however, must not expect to find the planet larger ; in fiw;t, he will 
be more than 9,000,000 miles farther from the earth on January 
10th, than when in opposition in 1864. 

Two more minor planets, the 90th and 91st, have been disco- 
vered : the first by Dr. Luther, of Bilk, near Diisseldorf, on October 
1st ; the second at tlie Marseilles observatory. 

On the 6th of March there will l)c an annular eclipse of the 
sun, visible throughout England jis a partial eclipse. It will begin 
at (rreenwich at 8h. 17m. a.m., and reach its greatest phase at 
9h. 82m. A.M., and end at lOh. 52m. a.m. About seven-tenths of 
tlio sun’s diameter will be obscured at the time of the greatest 
j)hase. 

We call the special atl.ention of our reaih^rs to the ol)Scuration 
of the liunar Crater Limie (on the Mare Serenitatis) observed by 
Herr Schmidt at Athens. The epoch at which the crater again 
becomes visible should be carefully noted. This is the same crater 
that Sclirotcr saw transformed into a dark spot on November 5th, 
1788. 


PnOCEEDlNQS OP THE EoYAE AsTKONOMICAL SoOIBTY. 

Professor Kaiser, of Leyden, in a letter to the Astronomer- 
lioyal, discusses the qualities of the latter’s double image , micro- 
meter. He expresses a favourable opinion on the instrument, but 
in otie respect astronomers will be disappointed. It has long been 
known that measurements effected by the best observers with the 
wire-micrometer present considerable discrepancies. Now, if it had 
resulted from Professor Itaiser’s experiments that the instrument 
was in fault in such cases, there would have been a prospect of 
remedying the evil. It appears, however, that the same observer 

* The horizoiiti^l lino through the centre represents tlic true path of the 
plunot ; at tho moment of “ soutliing ” tlio slope of the axis will boa few degrees 
than in Fig. I, siuco Iho planet's motion in opposition will bo carrying him 
slightly northwards. 
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using both tho ‘wire-micrometcr and tla'. donbloiraage iiiicromtit(?r 
in delicato measnri'ineiits, obtains msnlis nppi’ma])ly coiiiridont ; so 
that, as Professor Kaiser r(‘inarks, “ lli(‘ disere])aiu*ies aiv' far nioro 
to be sought in tlio obscaTcrs than in tlie instninuaits.” UtifeiTiiig 
specially to double-star measure 'iiua its, la^ nanarks further, tliat 
they appeal' “ far too inae^curate for tlio constHjuenccs one will 
derive Irom them.” The Professors list of observations serves to 
exhibit the close ajiproacli to coincidence iittaiiied by the use of tho 
two instruments, and to aftbrd to observers new estimates of somo 
favourite test-objects. 

General Shortrede discusses tlic effect of the vapour of mercury 
in depressing the thermometric column. In temperate climates 
this effect is not often appreciable, and except in very delicate 
experiments may perhaps be safely disregarded ; but in the tropics, 
or in exceptionally warm weather, the height of the mercurial 
column is very sensibly depressed from this cause. In India, for 
instance, General Shortredo found that the true reading, obtained 
after tilting the barometer so as to condense the vapour, differed 
from the observed reading before that operation by from 10 to 
20-thousandths of an inch, and on one occasion by so much as 
•023. The tulies were in exceptionally good order, one having been 
boiled more than twenty times, tlie vacuum being so perfect that 
after the tube had been placed some hours in a horizontal position 
‘‘ the mercurj^ by electrical attraction, would adhere to the top of 
the tube, and not separate till shaken by tapping,” — the tube of 
32 in. remaining full in this w<ay, at Pana, where tho average 
height is 28 in. ! 

The subject seems worthy of investigation, since if we would 
learn the law’s regulating the variations of atmosjiheric pressure, 
the minutest circumstances affecting the truth of barometric indi- 
cations must 1x3 recognized, so as to 1x3 cither ehmiiiatcd or cor- 
rected. The Greenwich photograpliic registrations are evidently 
liable to be peculiarly affected by a cause of this kind. General 
Shortrede noticed, indec'd, that on one warm day oi‘ the past summer 
the vacuum of the barometer for outside indications (at Greenwich) 
was studded with minute globules of mercury, derived from tho 
condensation of the meremial vapour. 

Father Secchi sends a drawing of the spectrum of Antarcs (the 
Sirius of red stars). Antares attains a sufficient elevation in the 
latitude of Eomo for satisfactory oliservation with the spectrometer. 
As might be expected the spectrum (which, by the way, is presented 
in a reversed position) exhibits a crowding of lines towards the more 
refrangible (or violet) end, and several spaces clear of lines, or in 
which lines are more sparsely strewn, towards tho red end. 

Captain Noble remarks that Jupiter’s third satellite reappeared 
two minutes before the time predicted in the Nautical Alipanac. 
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Tlie error is, of course, duo to a misprint ; but the circumstance is 
notowortliy, as showing the confid^ce with which astronomers are 
in tlie lia]>it of accepting a series of predictions crowded together 
in a thick octavo volume, ])ublished three or four years before the 
prfdict(id <‘vcnts hapjxui. The non-astronomieal world are astonished 
wlien th(‘ few events whi(;h admit of general observation haj)pen as 
pr(}di(ded ; but it is a source of far greatcu: astonishment to the 
astronomer that a single telescopic phenomenon out of many thou- 
sands predicted should occur a few seconds before or after tho 
predictcid tim(\ 

In the Comities Rendus of July 30, and August 6, 1866, thero 
is an interesting paper by M. Faye on variable stars. He sums up 
the results of his examination of recorded phenomena as follows : — • 

‘‘ So-called new shirs are not really new, their all but sudden 
apparition being only an exaggeration of the ordinary phenomenon 
of periodical variables, a phenomenon corresponding (in turn) to 
simple oscillations, more or less sensible, in the phenomenon of the 
production and maintenance of the photosjdieres of all stars. These 
phenomena, considered as successive whciu the history of a star is 
examined in part, characterize the progress of the cooling of the 
star, and tho decline of its solar or photosphcric phase. When 
these phenomena occur thus in an irregularly intermittent manner, 
with very long and gradually increasing intervals, they are the 
precursors of the star’s extinction, or at any rate of the formation of 
a first crust more or less consistent. Hence it is that phenomena 
of this sort take place only in stars already very taint, and never 
result in the formation of a line new star.” 

Our sj)Jice 'will not permit us to deal at length with the paj^rs 
read and discussed at the November nKndiiig of the Astronomical 
Society. The remarks in wdiicJi tho Presidiut claimed lor astronomy 
the credit of recovering the Atlantic Cable are noteworthy. Tho 
connection Ix'ivveen tlie j^rice of xitlnntic TeJegrajih shares and tho 
transit-tube at Greenwich, seems at first sight as far-fetch(x:l (and 
is in reality as just), as that tracod by a French astronomer 
between the cotton trade and Jupiter’s satellites. 

A paper by Mr. Lynn, “ On tho mass of Jupiter, as deduced 
by Herr Kriigor from obser'mtions of Themis,” deals with an 
important subject. The determination hy Found in tho 17th 
century had for a long time been adopted as the true value, 
though no account remained of the observations miule by 
Pound Ixwond tho mere statement of tho numbers in Ne'wton’s 
‘ Principia^ (lib. iii., prop, viii., cor. i.). The mass thus assigned 

was iQ^^yth of the sun’s mass. But about the year 1826, Nicola 
calculated a larger value (105377)^) means of the perturbations 
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of Juno; Encke from the perhirbations of Vesta found the value 
, and from the perturbatioiffe of tlie comet bearing his name, 
Gauss confirmed these results by observations of Piillas. Airy, 
returning to the satellites, obtained the value hi 1837 ; a 

result confirmed by Bessel’s determination, and ]>y Captain 

Jacobs estimate, — both these results being also deduced 

from observations of the satellites. Herr Kniger’s estimate, obtained 
from a series of most careful investigations of Themis (one of the 

minor planets) gives The mean of the four last-named 

values ^1047 - 34 ^ safely be accepted as a very close approxi- 
mation to the true mass of the largest planet of the solar system. 
It is to bo expected that the influence of Jupiter on Saturn, which 
seemed to Bouvard (before the discovery of Neptune) to indicate a 

mass of will be satisfactorily accounted for by the value now 
assigned to Jupiter’s mass. 

The variable in Corona, whose appearance (sudden, we think, 
despite Mr. Hind’s verdict) startled astronomers in May, and which 
had sunk to the 9 th magnitude, increased in brightness to the 7th 
magnitude) towards the end of August last ; but Mr. Huggins’s 
spectroscope revealed no traces of the bright lines which in May 
formed so marked a feature of the star’s spectrum. The star has 
now returned to the 9th magnitude. 


4. BOTANY AND VEGETABLE PHYSIOLOGY. 

England. — Homologies of tie Flowers of Coniferse. — Mr. Andrew 
Murray has published an interesting paper on this subject, in which, 
at some length, he demonstrates tliat the male flowers, are 
monopetalous and diandrous in the firs and pines, moiio]>etalous 
and polyandrous in the cyprassgs and aUied genera. The 
female flower is also monopetalous. In the young state, the 
peM is a small bract, sometimes green, sometimes even more richly 
coloured than the petal of the male flower, always petaloid in 
texture, at least at the margins. The author supposes the 
envelopes to have the following homologies : — 1. Outermost envelope, 
or its appendage, corresponds to, in ordinary dicotyledons, the petal ; 
in conifers, to the bract. 2. Next envelope corresponds ordinarily 
to the disk ; in conifers, to the scale. 3. First covering of the fruit, 
ordinarily the pericarp; in conifers, the wing of the seed. 4. 
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Second covering of the fruit, ordinarily mesocarp; in conifers, 
cellukr substance between 3 and 5. 5. Third covering of fruit* 

ordinarily endocarp ; in conifers, the testa. The remaining envelopes 
of the nucleus of the ovuli in the conifers {primine, secundine, &c.) 
in no resjx^ct differ in appearance or function from those of other 
seeds, and therefore need not be specially noted. 

Ltchenology, — The Eeverend W. A. Leighton continues his 
series of j)apers on this subject in the ^ Annals.’ Ha has lately given 
a notice of the Abbe Coeman s essay on the CJadonim of the 
Herbarium of the great lichenologist, Acharius, and the results of 
the application to his own lierbarium of a chemical test as a means 
of deciphering species of Lichens. The reaction which is found so 
useful, is that of hydrate of pohish, which in certain cases produces 
a yellow colour, whilst in others there is no reaction, or only a 
slight fuscescence. In no case, says Mr. Leighton, is the reaction 
of greater ntility than in the difficult tribe of Cladoniae, that crux 
of Uchenologists, where its application enables us with admirable 

J recision and exactness to determine the various species, to re- 
istribute the confounded species, and to refer to their proper 
systematic places the innumerable varieties and forms which may 
resemble each other in external character. 

Climbing Plants , — Herr Fritz Muller, who is so well known 
among zoologists by his many valuable contributions to their 
science, and more especially by his essay, entitled ‘ Fiir Darwin,’ 
writes from Desterro, in South Brazil, to Mr. Darwin, on 
the subject of his paper on the movements and habits of climbing 
plants. Mr, Darwin, in that paper, says that he has seen no 
tendrils formed by the modification of brandies, and even seems to 
entertain some doubt whether such tendrils exist. Herr Miiller 
gives an account of various plants which are known to him 
exhibiting this structural phenomenon, and traces the following 
stages in the development of branch-climbers : — 1. Plants supporting 
themselves only by their branches stretched out at right angles, 
for example, Cliiococca. 2. Plants clasping a support with their 
branches unmodified, Seeuridaca (Jdippocratia), 3. Plants 
climbing with the tendril-like ends of their branches. Accordinjg 
to EndUcher, this is the case with Helinus (ramulorum apicis 
cirrhosis scandens”). 4. Plants with highly modified tendrils, 
which may, however, be transformed again into branches, for 
example, Hecastaphyllum, a Papillionaceous plant. 5. Plants with 
tendrils used exclusively for climbing, StrychnoSy Caulotretus. The 
letter contains many other interesting observations, which may 
be read in full in the Linnsean Society’s ‘Journal’ of November 
29th. With respect to the thickness of the support which can be 
ascended by spirally twining plants, Herr Muller statea that he haa 
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lately seen a trunk about five foot in oircumforoiico, wliich ^va3 
thus ascended by a plant apparently lelongiiig to the MoJiisper- 
maceae. 

Newfoundland Heather. — Dr. Bertliold Socman has figured 
this form of Caluna in a late number of the ‘Journal of Botany,’ 
and proposes to give it a distinct specitic name. When ])lantod by 
the side of the common Scotch heather, it was observed that wher(‘as 
the native plant stood the weather easily, this was browned and 
withered up by the cold. A full-blossomed variety of tla^ heatlit^r 
is cultivated in German gardens, wbitdi is also observed to have' this 
peculiarity of habit, and may ])erha})S be similar in other respects to 
the Newfoundland form. Dr. S(‘emau shites that it is dilTicult to 
seize on any constant character of difb Tcntiation lx.'twoen th(3 Trans- 
atlantic and Scotch forms, excepting this one of habit ; at the same 
time lie considers that they ought to be distinct species. 

Pollen Grains as characteristic of Species. — Mr. Gulliver, 
F.K.S., communicates to the same contemporary his notes on the 
pollen grains of certain allied plants, which he finds diflfer most 
markedly in size and roughness. The pollen grains of Ranunculus 
acris are rough and very much larger than those of allied species, 
while Lotus corniculatm and Lotus majors which are sometimes 
declared to be identical species, present a most striking difference 
as regards size in their poUen-grains, those of L, major being 
invariably smaller than those of L. corniculatus. 

The late numbers of the Journal also contain a paper by Mr. 
Carruthers “On the Structure and AflSnities of Lepidodcndron 
and Catamites, ” and many of the botanical papers which were read 
before the British Association at Nottingham. 

The Cedars of Lehanon. — Dr. Hooker makes the following 
interesting communication to a recent number of the ‘ Gardeners’ 
Chronicle’: — “The liev. M. Tristram, F.L.S., informs me of a 
most interesting discovery 1. bdy made in the Lebanon, viz. of 
several extensive groves of cedar-trees, by Mr. Jessup, an American 
missionary, a friend of his own, to whom he pointed out the pro- 
bable localities in the interior. Of these there are five, three of 
great extent east of ‘Ain Zabalteh,’ in the Southf*rn Lebanon. 
This grove lately contained 10,000 tribes, and bad Ix'en purchased 
by a hrlmrous Sheikh, from the more bnrbarou8(?) Turkish govern- 
ment, for the purpose of trying' to extract pitch from the wood. 
The exY)erimeiit of course i'aile<l, and tlu*. Sheikh was ruined, but 
several thousand trees were destroyed in the attempt. One of the 
trees measured fifteen feet in diameter, and the forest is full of 
^oung trees, springing up with great vigour. He also found two 
small groves on the eastern slope of Lebanon, overlooking the 
JBuka’a, above El Medeuk ; and two other largo groves contmning 
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many tlionsand trees, one above El Barnk and another near Ma’asiv, 
wliorc tlu; trcics are very large and equal to any others: all are 
being dt stroyed for firewood. Still another grove has been dis- 
covered near I)uma, in the western slope of Lebanon, n(;ar the 
one discovered by Mr. Tristram himsedf. This gives ten distinct 
localities in tlu^ Lebanon, to the south of the originally discovered 
one, and including it. Ehrenberg had already discovered one the 
north ol' that locality, and thenco northwards the chain is unex- 
plored by voyager or naturalist.*’ 

The Flora of Ireland. — Mr. A. G. More and Dr. D. Moore 
have published their work entitled ‘Contributions to a Cybele 
Ilibernica,* which has been for some time expended. The work 
was one which was much wanted by Irisli botanists, and app(\ars to 
be crc^litably done. A grant from the Briiisli Association of 251., 
which was voted to Dr. E. P. Wriglit, of Dublin, for the purpose 
of investigating the flora of the north-west of Ireland, was handed 
over to the authors of this work, since they had already done much 
which Dr. Wright was contemplating, and by its assistance they 
have been enabled to finish their task successfully. 

Acquisitions at the British Museum . — The national collection 
has lately been enriched by the invaluable series of Diatonmcea 
which belonged to the late Dr. Greville, many hundreds of which 
were described by him for the first time, and figured in the ‘ Micro- 
scopical Journar and other periodicals. They will now be acces- 
sible to all persons for purposes of c-omparison and identification, 
and, together with the collection of the late Pn)ft‘Ssor Smith, also 
in the British Museum, form probably the largest and best collection 
of Diatomacem in the world. The Botanical department has also 
received an addition in the collection of ferns fornuid l>y the late Mr. 
Smith, which was considered to Ix^, next to that of Sir William 
Hooker, the finest in existence. 

France. — Boussingmilfs Besearches on the Action of Foliage . — 
From the earlier part of these higlily im])ortant investigations, it 
appears that leaves taken alone (avoiding the complication of roots, 
&c.) and exposed to the action of sunshine in pure carbonic acid gas, 
do not decompose this gas at all, or only with extreme slowness. 
Secondly, that in a mixture with atmospheric air, they decompose 
carbonic acid rapidly. The oxygen of th('. atmos])hcuic air, however, 
appears to play no part. Thirdly, leaves dec(nn{)ose carbonic acid in 
sunshine as readily when this gjrs is mixed with nitrogen or witli 
hydrogen. Finally, Boussingault determined that rarefaction of 
the carbonic acid by diminished pressure had the same effect as 
diluting it, and considered the case analogous to the oxidation of 
phosphorus by rarefied or dilute oxygen. In a continuation of his 
investigations, published in the ‘Comptes Kendus,’ Sept. 25, the 
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author shows that carbonic oxide i^ not decomposable by foliage, 
and considers this as confirming his view, that leaves simultaneously 
decompose carbonic acid and water CO* + H^O = C0,H2, 0.,, 
0* being liberated, COjH., expresses the relation under which 
carbon is united with ^ the elements of water in cellulose, starch, 
sugar, &c., i.e, in the important principles elaborated by the 
leaves, the composition of which is represented by carbon and 
water. In the third part of his investigations the author shows 
that detached leaves, kept in shade for many days, with the cut end 
of the petiole in water to prevent desiccation, preserve the power 
of decomposing carbonic acid whenever brought into simshine. 
It is necessary that they be kept in oxygen, for in darkness oxygen 
is slowly transformed by the leaf into carbonic acid, through an 
operation answering to respiration in the animal. A healthy leaf, 
however, decomposes in sunshine far more carbonic acid than it 
forms in darkness. In eighteen experiments with oleander leaves, 
exposed to the sun from 8 a.m. to 5 p.m., in an atmosphere rich 
in carbonic acid, a S(juaro metre of foliage decomj)osed, on the 
average, over a litre of carbonic acid per hour, while in darkness 
only ifoths of a litre of carbonic acid were produced per hour. 
In the complete absence of oxygen, leaves, as animals, die from tho 
impossibility of respiration. Boussingault and his assistant, Lewy, 
were the first to analyse the air contained in a well-manured soil, 
which they found to be rich in carbonic acid. Ho has since examined 
the air contained in a branch of oleander in full vegetation, and found 
it to contain nitrogen, 88*01 per cent.; oxygen, 6*64 per cent.; 
carbonic acid, 5 * 35 per cent. ; being alx)ut the same composition 
as the air of a well-manured soil. He now promises^ to demonstrate 
the direct formation of saccharine matter in leaves by the action 
of sunlight. These researches, obviously, have a most important 
beiiring upon the distinctive functions of plants and animals, 
since it appears that oxygen is equally necessary to both. 


5. CHEMISTRY. 

{Induding the Proceeding's of the Chemical Society,) 

Beyond the announcement of the discovery of a new metal by 
MM. Meinecke and Rossler,* there is no great novelty to record in 
our present Chronicle. These gentlemen mention that in the 
course of a mineral analysis they have found a metal, allied to 
those of the alkaline series, which gives a sharp dark-blue line in 
the spectroscope in a different position to that given by Indium. 
They promise a further account of the metal in a short time. 

* * Zeitachrift fur Chemie,' H. xix., p. 605. 
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With regard to Indium, Winckler * has published a process for 
its easy extraction from Blende. He treats the roasted blende with 
hydrochloric acid, then by an excess of zinc precipitates the indium 
together with copper, lead, cadmium, &c., and afterwards separates 
these metals by means of sulphuretted hyirogen and carbonate of 
baryta. 

In connection with zinc we may mention the publication by 
B. Eenault t of some notes on the pliosplioretted compounds of this 
metal. He finds that zinc and phosphorus unite in many and 
variable proportions, and he describes no fewer than six ph(^sphides, 
only one of which (*alls for notice. This is tlie compound Zug P, 
which will keep without alteration even in the air, and serves well 
for the preparation of spontanc^ously inflammable pliosplioretted 
hydrogen. The author prepares this compound by mixing one 
equivalent of phosphate of magnesiji, with two of artificial sulphide 
of zinc, and seven of carbon. The mixture is heated in an earthen 
crucible, and the 2 >hosphido of zinc sublimes. Hydrochloric acid 
added to fragments of the pliosphide, causes the evolution of gas 
which inflames at 80'^ but with the jiowder, the sjiontan^'ously 
infla]iimal)lo gas is ohhiined. 

Mr. ( /arey Lea has suggested an extremely delicate test for the 
detection of iodine. To a solution, for examjiK', suspected U) centaiu 
iodide of iiotassium, the author adds, 1st, a drop or (wo of solution 
of starcli, then a drop of a dilute solution ol‘ hichromaie of pf)tash, 
just sufficient to give a jiaJe ycdtbw colour to tlu' liquid, and lastly, 
a few drops of dilute hydrochloric acid. The eflect varies ()f course 
with the amount of iodine jiresent, hut with a solution of iodide of 
potassium, containing- only Too/nonth, an abundant blue precipitate 
IS obtained, which, however, becomes tawny as the dilution increases. 
In the case of great dilution, ajiproacliing to a iialf-millionrh, merely 
a tawmy shade is given to the solution. 

The same indefatigable experimenter has carried still fiirfher his 
researches on the chemistry of the photogmphic jncturc. ( 'Ontraiy to 
the assertion of Vogel, he shows that liglit has an action on perfectly 
neutral iodide of silver, since he has produced an image on silvered 
glass, merely treated with solution of iodine. The physical part of 
the paper we may leave unnoticed here, and merely give tlie^uthor’s 
opinion that on an ordinary negative there are really four super- 
imposed pictures : 1st, that produced by the physical action of light 
on iodide of silver ; 2nd, another by the reduction of iodide to 
subiodide of silver, if the exposure has been sufficiently long ; 3rd, 
one produced by light in connection with the organic matter of the 
film ; and 4th, the reduction of bromide and chloride if present. 
With regard to the ord, it should be mentioned that the author 

‘ Journ. f. prakt. Ohemie.’ xciv., p. 414. 
t ‘ Annalps de Chimie ct de Pharni.,’ Oot, 1860. 
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has exposed an ordinaiy bix)mo-iodized plate, and then thrown it 
into a dilute solution of pernitrate of mercury, by which the iodide 
and bromide of silver are dissolved, and the film loft clear as glass. 
Nevertheless, after the plate had been well washed,’ tho imago 
appeared when the de^^o])er was applied. 

Two correspondents of the ‘Chemical News/ Mr. Spiller and 
Mr. Clarke, have n^ceiitly called attention to the liability of the 
comiX)sition for making red fire to spontaneous ignition. The fact 
was well known with regal'd to rod tin‘, but ?[r. Clark(‘ informs us 
tliat the composition for juirpk' fire mad('. wutli olack oxide of copper, 
as it usually is, is almost certain to take fire of it&'tdf sooner or 
later; and he adds, that carbonate of copper should always be used 
in preference to the oxide. 

On the bordtu-laiid, between mineral and purely organic 
chemistry, we may noli(*e the formaiion by Ih Maly of an cdluT of 
tungstic acid Ijv Ircating oxycldoride of tungshn with strong 
alcoliol. Tungstic ctlif'r forms a liard, biittlc, glassy mass, insolnldo 
in water, alcohol, and etlicr, When h(‘nted on ]»Iatinum foi] it lairiis 
with a smoky fiime, and in the end ycdlow tungstic Jieid is left as 
the residue. 

We liavo several tiims nmiifioned ]\I. ]>crilielots researehes oii 
the hydroearhons, which have alri‘ady tlirowi! so much liglit on the 
constitution of these l)odl(‘s, and which lh(‘ autlior continues to 
pursue with unwearie‘d industry. One f)f his latf'st jmhlished 
results is the synth(‘sis of l)ciizol.* Our read«‘rs will rcnuanhcT lljat 
M. Berthelot has ( llected the dire(*t synthesis of accl\l(‘n(‘ (\ IL ])y 
the union of ^-aihou and liydrogen. He lies now passed thf5 
acetylene so produced through a red-hot tuhe, hy wliich he o]>t?iiued 
a yellowish licpiid, more than one half of which was hcnzol, the 
remainder ])eiiig polymers, styrol, fluorc'sceiit earhides of hydrogen 
and reteiu^, &c. Tho author therefore regards IkuizoI as tri- 
acetylene : — 

C.. He =.3 0,11,. 

The reader who wishes to peruse this important pap(T at length 
will find it in tho places indicated helow.* 

In another paper M, Ik.Tthelot describes tho results of the action 
of he^ on benzol and analogous hydrocarbons. Benzol when 
passed through a red-hot tube i.s decomposed with condensation into 
several hydrocarbons, tlui principal being phenyl C.^ H,„. Chrysen 
Cae Hi2 is another product, and there is a residue of other solid 
hydrocarbons. A mixture of Ixmzol and ethylene passed through a 
red-hot tube yielded styrol C,a and naphthalin Cao as the 
principal products. Styrol heated to redness breaks up into benzol 
and acetylene, and rc'ciprocally a mixture of benzol and acetylene 


♦ ‘Cnmptcfl }{,rii<lu 8 ,’ xiii. p.472. MlicnuVal Nows,’ No. 065 , p. 2rA. 
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when heated forms styrol. These and othfir interesting results will 
be found fully described in the ‘ Comj>tcs Eondus ’ for November 
5th and 12th, 1866. 

The occurrence of homologous compounds among the products 
of destructive distillation, 1ms received anothfu* illustration at the 
hands of Dr. Anderson,'^ wlio has found propionic and butyric 
acids in the crude ])roduc-t of the distillation of wood. 

Mr. Skey, a clusnistat the Antipodes, s(‘jids wordf that a sub- 
stanch resembling artificial tannin is produced by tlie a(*tion of nitri(‘, 
acid on bituminous (*oal or lignite. TJk' substance is soluble in 
water, has n bitter taste, and is pix'cipitati'd fVom its solution by 
gelatin and albunuai. 

Dr. E. WagiKT has recently published:!; what would appear to 
be a very satisfactory procc^ss for tlie determination of* gallo-tannic 
acid. It d(^pends upon the insolubility of taiimife of cinchonine. 
The author ])repares a slightly acid solution of sulpbate of cin- 
chonine, 4*523 grammes in a litre. 1 cubic c(‘ntiineter of this 
solution answers to O'OI gr.-nimie of tannic acid. As indicator 
the solufion is coloured with acetal e of ros:inilijK‘. Eosanilino 
beijig also pi’ecipiialed by gallo-tajinif*. a<*id, a r<‘d colour is left, 
when th(i r(‘a(*tiou has ('iidt‘d. In a,p]>lyiug: tla* (est tlu* author boils 
10 gram 1 IKS of the suljstaiK'O in pur(' A\at(‘i\ diliiti s to 500 c.cs. 
filters, and IIk'H takes 50 c.cs. to preeijdlate willi tlu^, cijichonino 
Solution. d’he juveipitaie (oif'cl ^ tog.. (her, and it is easily see]i 
when all tlu) tannic acid is thrown down. O'lu.* (‘ahailations, and a 
iinmbtT of delerminyitions made by the proc. ss, will be s-'en in the 
paper quoted from, in wliicb it is also ineniioiuHl that the ]n\’eipi- 
tates ]nay bo put aside aud tlie einelioniue rei'ovi icd for sul'se- 
quent us(*. 

Drolido has lately shown that melyl die arid gives a sensitive 
and eharacteristic' n ‘act ion with nnn-pbia. lie dissolvis molyfdic 
acid in strong snljilniric acid, and a drop of tins solution sliow^, 
with the smallest amount of mor])hia, (Vf its salts, a beautiful 
violet coloration, which soon jiassi's to hlui‘, afbTwards turns 
dirty-gre(‘n, and, lastly, leaves a nearly eolonrloss spot. A solution 
of molybdate of soda in siil]>liuj*ic answers W(dl Jbr the test, which 
is said to iie more' staisitlvo than nitric add. 

Chloroform is subject to spontaneous altiTatiou, winch results 
in the disengagement of phosgene gas. Although the nose will 
generally S('rvo to discover the presence of this gas, a delicate b'st 
is useful, and Stadeler points out that biJiruhin, the rod colouring- 
matter of bile, answers the purpose. WIkui this Inidy is hnuighf in 

* * Chomioal Nows,’ No. .^>(’5, p. 2.’)7. 
t ‘Cliomio4il Nows,’ No. aUJ, p. 20G. 
j ' Zoitsohrift f Aiinlyt. I. 

5 * Archiv. di r Piwirne’ lid. ISd. p. ."O. 
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contact with the altered Chloroform, it turns orange-red, and soon 
green. 

Dragendorff gives* an easy process for obtaining bilirubin 
su . ciently pure. He simply extracts inspissated bile with sulphide 
of carbon, filters, evaporaks, and tlien repeatedly (extracts the 
residue with alcohol and ether. After this a rod powder remains, 
which is sufficiently pure bilirubin. To prepare a small quantity 
quickly, fresh hilo may Ik) taken and diluted with water, and acidu- 
lated with a few drops of hydrochloric acid. After this it is sliaken 
with a little bisulphide of carbon. The layer of bisulphide is then 
separated, evaporated, and the residue washed with alcohol and 
ether. The uiidissolved red powder can be used directly for the 
test. 

Zaleskyluis isolated the poison of the Salamander. It is a 
creamy liquid, strongly alkaline, and having a bitter taste. It 
contains an active principle, precipitated by phospho-molybdic acid, 
and to which the author has given the name ^ilamandrine. Its 
composition is ika N:^ O 5 . 

in eonclusioji, we may mention two papers of considerablo 
practical interest. The first is the description of a proc('Ss devised 
by Mr. Sutherland for the estimation of rosin in soa 2 )s.t The autlior 
first decomposes the soap by boiling \vith strong hydrochloric acid ; 
he then treats the cake of mixed fatty and resinous acids with 
strong nitric acid, l)y which the resinous matter is conv«uted into 
soluble terebic acid, while the tatty acid is left comparatively 
unacted on. dliis process, though noi rigidly exact, may affoid 
reasonably appro Ainidto results. 

The last paper is on the igniting point of tVdroleum by Dr 
Attfield.J The igniting point of petroleum is a matter of dispute, 
partly in consequence of tlie diilerent methods which chemists 
adopt in determining it, and, l)artly, because all are not agreed as to 
the exact me^ining of the Pid^oleum Act. Dr. Attfield lias devised 
a simple set of apparatus to ensure uniformity in the mode of ope- 
rating, and thus removes one source of disagreement, if tlie appa- 
ratus be adopted. He uses simply a wide-test tube, in which tho 
specific gravity may first be taken by means of a* hydrometer. 
The tube is marked, so that in determining the igniting point, 
equal volumes of petroleum may always be taken — a point of 
considerable importance. A narrow thermometer answers for a 
stirring rod, while it indicates the temperature. Dr. Attfield 
recommends the use of a small gas-jet as a test flame, which ho 
arrahges so that it can be easily brought within the tube, and to 
wittiin half-an-inch of the surface of the liquid. The petroleum 

* ‘Pharm. Zwtsch. f. Russland/ 3, 49. 

t * Chemical N<3W.s,’ No. .359, p. 185. 

X * Pljaimaocuticttl Journal,* December, 18G6. 
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is heated by passing the tube gently through the flame of a 
spirit lamp, or, better still, by placing w in hot water. When a 
thin blue flame is seen to run between the test-flame ai^d the surface 
of the oil, the igniting point is arrived at. 


Proceedings of the Chemical Society. 

At the first meeting of this season, held on tlie 1st of November, 
1866, Dr. Hermann Sprengel exhibited and (les(*ribod an instrument 
for obta ning a vertical section of a lieterogeiieous mass of liquid 
j)relimii)ary to the determination of the av('rage spceilic gravity. 
Phis instrument -which is specially applicable for taking samples 
ot acid from sulphiii’ic acid chamber'^, in wliirdi tlici heaviest acid is 
necessarily at the bottom of t he cbamlxT — is fully described, and 
its use explained in the ‘ Journal of tlio Chemical Society ’ for No- 
vember, 1806. 

At the same meeting, Mr. E. T. Chapman read a -paper entitled 
‘‘The Eelation between the Products of Gradual Oxidation and the 
Molecular (Constitution of the Bodies Oxidized.” Tlio pajier gave 
an account of the results of an aidion of (diromic acid on several 
organic compounds. Viiiic alcohol submitted to theaclion of a mix- 
ture of Irichi’omate of potash and sulphuric acid in scaled tubes 
yielded aci'tic acid without the prodnctioji of huy gaseous carbon 
compound. At one slag(' of th(^ pro(*ess, however, acetic ether was 
the only product. Amylic ah^tdiol furnislu'd valerianic acid. In 
the case of compound ethers, acet ite of ethyl was converted entirely 
into a(*.eti(^ acid ; axu-tate of amyl into a<‘(iic and valerianic acids. 
At high tempc'raturc'S it Avas found that carlxuiic acid in variable 
quantity was produced. 

One noteworthy result of ilie ex]X‘rimenls was the observation 
that natural vahuianic acid obtained from vahuian root, Ixdiaves 
under the c^hroimi^ acid treatnauit diflbrently fi'om the acid obtained 
by the oxidation of amylic alcohol. The r(?al origin of tlie supposed 
natural oil is, however, doubtful. The author also obtained results 
which seem to show that fusel oil contains two isomeric alcohols, 
one of which is more c'asily oxidiz('d than the other. The fusel oil 
which yielded these H^sults is gup])oscd to l\avo been obtained by 
the distillation of a mixture of grain and rice. 

At tin meeting on Novemlx'r 1 . dh, I h\ Daubemy read a paper 
“ On Ozone.” The author has made (‘xperiments at Torquay in the 
winter months, and Oxford in the summer months. In the former 
place the south- wc'st and westerly winds wore most strongly charged 
with ozone ; and in the latter city, the easterly winds brought most. 
The results at Torquay Dr. Daubiuiy coiisidtu-s to prove the influ- 
ence of tlie sea in increasing the amount of ozoiw. Thc3 j)rincipal 
natural sourcie of ozone the author finds to be tlie ai.r exhaled from 
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gro\ving plants, and lie ^nisidd’s tli(‘ gt‘n('ration of o/oiie in tlio 
process of vegetation to w, ono of ilu* appointed memi > of natiiro 
for purifying the aimosplK'n* from jv-rnicions organic compoiiiuls. 
Dr. Daiiheny, in liis (d)S<Tvations, used botli Sclioidx ins ])a])or, 
and the sulpluvte of manganese' paper, ]>iit considiTS tlie (irst, if pro- 
tected from lights to give tla* ni(»si, ivliahle' indications. It ^Yns 
admitted, however, hy Dr. Dau1)eiiy liimself, and most of the 
speakers who joined in the discussion, that more {iccurao* ti'sts for 
ozone are wanh'd. In riply to a (juestion i>nt l>y Dr. hi'anklaiid, 
the autlior remarked tliat tlic outbreak of epi<lemics was often 
ascribed to a detieimicy of atmospherie ozoiu', but lie had no evidence 
on the ])oint. 

In the course of th(‘ discussion which followed th(^ reading of 
Dr. Dauheiiy’s paper. Dr. (lilhert expressctl some doubts of tbo 
identity of the ozone-Jike emanations from gjowing plants, inid the 
odorous suhstance produced hy the slow combustion of jdiosphorus 
in moist air. Dr. Odliiig mentioned also that ho had found some 
of the property's of ozone wanting in the odour evolved on mixing 
permanganate of potasli with an acid. 

In closing the discaission, th(‘ President (Dr. W. A. Miller) 
observed that no one doubted tlie existence of ozone in the atmo- 
sphere; but it must 1x1 admitted that, as yet, the j)roof was very 
imperfect. 

On the same evening, Mr. W. N. Hartley gave an account of 
a new body called “ chlor-sulphofonuf’ C,, S.,. 

TIjo next communication Avas by Mi'ssrs. (diajiman and Tliorpo, 
wdio gave a eontinnation of the ]) 5 ipev mentioned above. It detailed 
experiments on the oxidation of maiiniti; and glyct'rino by chromic 
acid, by w^hich it ser'ins only formic acid is produced. 

Ml. CJiapmaii afterwards read a sliort pa})er Ou the Spithcsis 
of Ihii viciie/’ wbieh lie has obtained by the action of zinc etliyl on 
im >ii<)-broiii-ethyl< no. 


Dr. Fraxklani/s Lecj iuir Kotkh por (hrz.Mie.vn SrnnEN'Js.* 
‘Lecture Xotes for (Chemical Students/ by a Professor wlio 
staiuh in the position of the first tenclierid' the Science in England, 
must iic<*essarily command a large slum' of attention ; and these 
notes wull rcc( iv(^ ii no less on account of tin? ])osiliou offlie author 
than ihc cssintially novel character of tla.' book. 

'vVe may, at tlie, outset, exp re.- s our ngic't that Dr. Frankland 
bas not piibh.da d a full ('ducaiioiial trc'atise on t.be Science. This 
Inadc he corrcrtly (h'seriU'S as a skeleton, which the student is 
himself to clothe witli already known facts. For these he. is 

‘ Liolurc Notes lor (Jlumioal StiiUentH, Eiiil)raciu;jf Mincrsil and Organic 
Lou<loi» ; Van V(»orst.. lS(;t>. 
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roforrod to* various works, in iio one of wliicli will lie find the 
sa?ue system of iionKmelatiire and notaijion, and no two of which 
we l)eli< V(»Jk> will find completely agre{aii,e; one with Hk^ other. 
1\) tli(i Studojit ” this can l>o no otlaT than a source of emhar- 
rassmenl, and will, we fear, t(‘nd to limit the use of tlicso ‘‘notes” 
to llie stmh'uts atfisiding Uk^ author’s own classes. 

Mor<^ advanced chemists, hoAvever, will go throngli the hook 
with gr( at iiiten'st. They will find a v(U‘y successful att(?m})t at a 
eompleic and consistent system of nomenclature and notation; 
and for that reason alone every chemist will wish for the hook a 
wide circulation. Wit! i regard to nomemdatunj, tlie author mak(‘s 
the following remark, with which all (hemists will agree ; — “ Tho 
cliemical name of a suhstaiice should not only kk'ntify and indi- 
vi(iuali;^(i that suhstance, hut it should also (L\[)ress the composition 
and constitution of the body, if a compound, to which it is appli(‘d. 
The tirst of tlasso is readily attained, l)ut the second is nmch moro 
difii(‘ult to secure', inasmuch as our id(‘as of tho (‘onstitution of 
chemical comjiounds — the mode in which they are huilt up as it 
were— require frequent modification.” On tliis account the author 
adds, ^ ‘ all attempts to frame a perfectly consistent system of chemical 
nomenclature have hitherto been only partially successful.” 

It would he superfluous to allude Ikto more particularly to the 
system Dr. Frauklaud has adopted; but it is only fair to remark 
that Professor AVilliamsoji had already hd tlio way to it. 

-Idle system of notation made use of is, t(^ a great extent, original, 
and not a little intiu’cst is given to tlu^ hook by th(‘ introduction of 
graphic formul'e ’’ in illusii*atiou of the atoini(* constitution of 
l)odies. .Some of thesa lormuk-e, particularly thos(* of minerals, for 
which th(‘ author owns himself imhehted te .Ur. ilct 'leod, display 
remarkahle ingenuity in tlu'ir construction. 

It is beyond our pur[)ose here to attempt anything like a review 
of the work. Tlie very tir.st sentence', the dc'finitionof Cluauistry, 
(diallcnges some discussion ; hut we pass by it to notice one most 
valuahk^ feature of tlu'hook for students. A large amount of space 
is devoted to e(iuations (‘xpressing the ri‘actions occurring in the 
formation and decomjjosition of the suhstaiau's treated of.” Anyone 
;vho has h(?(‘n, or is, a stiah'nt of Chemistry, will recognize the 
value of this part of tho }\ork, which wo iwiy recommend to both 
students and teachers, in the hope — vain though it may he — that 
it may bring us one sh'p n<;av('r ilu^ adoption of one miiform system 
in U'aclnng what ^Ye m;iy he (‘xciis- d for i-misideriiig the most 
important of all scu'iices. 
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6. ENGINEEEING— CIVIL AND MECHANICAL. 

The subject which has generally attracted the most interest during 
the past quarter has been the trial of H.M.S. ‘ Waterwitch/ which 
has been fitted with a Euthven ’s hydraulic propeller. • The results 
as to speed proved, however, anything but satisfactory. With an 
indicated engine power of 750 horses, scarcely more than one-third 
of that power was ascertained to have acted effectively in propelling 
the vessel, and the speed attained was but nine knots an hour. 
The mode of propulsion is by the ejection of jets from the sides of 
the vessel, a sliort distance aliove water line, the reaction of which 
upon the w^ater caust\s the ship to Ixi propelled forward in a direc- 
tion opposite to that in which the jets act. 

Tlie great question of guns versus armour-plates, is still unde- 
cided ; for w^hilst, on the one hand, guns can now be made that will 
pierce any thickness of metal hitherto employ c?d as armour for ships, 
it is still possible to increase that thic'kness to 15 or even 20 
inches, if necessary, which w^ould defy the largest guns yet manu- 
factured. Two iron-clads ar^ at ])r(‘sent under construction for the 
British Navy, namely, the ‘ Hercules ’ and the ‘ Monarch,’ and 
their armour-plates will vary from four to nine inches in thickness. 

Kecent experiments at Shoeburyness have sealed the fate of 
steel shot and shells, and resulted in the final approval of Major 
Palliser’s projectiles for battering purposes ; and chilled-iron pro- 
jectiles will henceforlli bo exclusively employed by sea and land for 
penetrating iron-plated defences. 

The Armstrong Gun would aY)pcar to have had its day, for land 
purposes at l(;ast, and the Royal Gun I'actories at Woolwich are 
now principally employed in the manulacturo of large numbers of 
the Fraser guns. The Ordnance S^Ject Committee has recently 
recommended that wo should revert to muzzle-loading guns for 
field use, and that the existing store of breech-loading Armstrongs 
should be converted, if possible, into muzzle-loaders on the Wool- 
wich principle. With regard to small arms, the Sneider principle 
of converting our Enfields into breech-loaders, does not, appa- 
rently, quite satisfy our military authorities. The {Secretary of 
State for War has invited proposals for breech-loaders to replace 
the present service rifles, offering four prizes for the best guns 
and cartridges, and a sum of 300/. is to be allowed to each accepted 
competitor for expenses. 

Constant improvements are now taking place in the construction 
of locomotives. Attempts are being made to roll locomotive boilers, 
in one single tube, which would have neither seam nor joint, and 
several patents have recently been taken out with that object. 
Should tne attempt prove successful, we may count upon a consider- 
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able direct gain in the strength of boilers, and, probably, upon the 
^appearance of ‘‘ furrowing,^’ which generally appears to be localized 
in the near neighbourhood of a seam of rivrits. A few years ago 
the safe limit of steam pressure in a locomotive boiler was considered 
to be but 50 lbs., and now many engines on the lines about London 
are worked at 160 lbs. Great advantage would follow the use of a 
higher pressure, as it would enable the steam to be worked more 
expansively, and this may probably soon be accomplished, since a 
small st(eel boiler has recently been made for Mr. Salt, of Saltaire, 
which has not one rivet in it ; all the joints are welded, and it has 
been proved to 300 lbs., and is intended to work at 250 Jbs. There 
is a growing tendency greatly to increase the weight of locomotives, 
as there is a constant demand for engines of greater and greater 
tractive power, and Mr. Fairlie is building one of 72 tons weight 
ibr the Paris Exhibition. By his plan of double bogies of coupled 
wheels, each driven by a separate pair of cylinders, he not only dis- 
tributes the weight of the engine upon eight or twelve points, as 
required, but ho obtains great ease of working round very short 
curves, the governing wheel base being that only of each bogie. On 
the Northern Eailway of France four- cylinder engines have been 
ill use since 1863, and it has been proved, by experience, that the 
cost of maintenance of a four-cylinder lo(!oinotive is less than that 
of ordinary engines in proportion to the power developed. 

Two very useful little machines have lately been designed by 
Mr. K. Angus, Locomotive Superinteiivlent, North Staffordshire 
Railway, the one being for the purpose' of planing the valve-faces, 
and the other for boring the cylinders, of loi-oinotives whilst they 
remain fixed on the engine, thus saving a large amount of manual 
labour and time. 

Delegates have, during the past quarter, arrived in London from 
Nova Scotia, New Brunswick, and Canada, for the purpose of 
arranging for the commencement of the Inh'rcolonial Railway to 
complete the line of communication betw^c'cn Halifax and Quebec. 
By the shortest of the three routes that have been surveyed, the 
distance is 588 miles, of wdiich 11)2 miles are already occupied by 
railways, leaving 396 miles to be constructed to complete the 
ciommunication. The estimated cost of constniction is 8,800Z. per 
mile, or 3,286,800Z. for the whole length, and it is understood that 
an Imperial guarantee of the interest upon 3,O00,000Z. has been 
conceded for the line. 

A short line of railw^ay has recently been opened in one of the 
most hilly outskirts of Paris, namely from Enghien to Montmo- 
reruiy. The length of this new line is less than two miles, and its 
peculiarity is that it consists almost entirely of curves of 300 metres 
radius, and inclines of 0*045, with the exception of a level bit of 
150 metres at either end. The completion of the Chemin de Fer 
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de Ceintnre, the circular line to connect all the Paris termini, and 
its continuation to the Champ de Mai’s, for the purposes of the 
Exhibition next year, is now in hand, and presents many features 
of interest. A curious and ingenious method of enlarging the post- 
office carriages has been adopted by the Lyons liailway Company. 
Two vans are connected together by a strong junction of leather, 
arranged bellows-fashion, so that it expands and contracts with the 
movements of the butlers, and forms a safe means of communication 
betweeii the two carriages. 

A remarkable work is now in progress at the Place de TEuropo, 
in Paris. Prom that point, which is some 170 feet square, six 
roads, each 50 feet wide, diverge symmetrically, undti’ which com- 
plication of thoroughfares the Chemin do Per de TOuest ‘passes 
through three openings, tNvo of whicli are square, with spans ofj98 
feet 6 indies, and 82 feet respectively, and the remaining one skew, 
witli a dear opening of 08 f(H‘t G indies, and a sj>an of J 02 fei^t. 

In S(‘pteniber last tlie opening took place of tla^ section of the 
liladrid, Saragossa, and Alicante liaihvay, between Amenta di Car- 
denas and Andujar, acu'oss the Sierra Alorciia, which was tlie only 
piece of lino uiifiuislied on Ihe gi*eat route from linii to Cadiz. 

The liailways in Algeria eoncidcd to the Lyons and the 
IVrediterranean liailway Company are now activdy in jirogress. 
The principal works being e(»nslruded rd tlie present time are. the 
prolongation of tlai Algiers and JUidah liailway to iho valh^y of 
the CJietif, the (Iran and Jieiizane* liaihvay I*y Saint Denis-du-Sig, 
and the line Irom Phillip])<*\ille to Cunslautim*. 

Prom Ihe last annual ixport on the Aloiit (.Vnis Timnd, it 
ajiyiears that np to tla^ end of last Jnm; th(‘ ])rogr('Ss ma<le at the 
Modane, or Pr^ udi side, amonuled to 2,‘>21 iiudres, t>f which 2,031 
metres were com])ldt‘lY iiiiislied. At l>av(h>nedie, on lla^ Italian 
side, the tunnelling was found to extejid to 3,470 nufi’es, of which 
2,533 'were fmislied. On the Preiidi sid(‘, the quartz rock had 
))een met witli at the exact H])ot finlicipatc*d ]>y the gi'ologists and 
engineers, and "svas not ex])ected to exhaid beyond ilio 400 metres 
originally suggested. On the other hand, the work at the Italian 
end is re])ortcd to have made more rapid piognw, in consequence 
of the soft(T charact(!r of the material to be jaissed through. The 
total length to he exciavated is 12,220 nietr* s, or about 7} miles. 

In London, the works of ihci Metrojiuliian District liailway 
continue to inako satisfactory progress, altlimigh they Lave been 
greatly impeded, owing io the inimeroiis dilliculties whicli besot the 
construction of an underground line tbroiigh the metropolis. In 
laying out such a lino, not only have the levels of various streets 

E assed under to bo considered, but also those of the sewers, these 
liter often giving considerable trouble. At all points numbers of 
gas and water mains had to be dealt with, whilst at numerous 
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parts of the works specuil modes of construction must be adopted. 
The Metropolitan Extension Eailway to Brompton and Netting 
Hill, passes in its course immediately beneath several fine and lofty 
houses at Pembridge Square. In order to avoid pulling these 
houses down, they have in the first place been underpinned; 
trenches were then dug, in which the side walls of the railway 
tunnel have been built, and wrought-iron girders are now being 
placed from wall to wall ; the spaces l)etweeri each girder will be 
arched over with brick in cement, and upon thes(‘ the foimdations 
of the houses will ultimately rest. The other principal works in 
progress in London are tlie Holborn Valky Improvement, the 
Thames Embankment, and the Jletropolitan Main Drainage. 
With refcTonce to the latter work, the quantity of sewage to bo 
dispos(^d of on the north and south sides of the Thames amounts to 
10,000,000 and 4,000,000 cubic feet res 2 )ectively, and the sewers 
liave been proportioned for an increase iq^ to 11,500,000 c. £, in 
addition to a rainfall of 28,500,000 c. f. per day on the north side, 
and up to 5,720,000 c. f., and a rainfall of 17,250,000 c. f. per 
day on the south sid(‘. Aliogdhcr there are now in London about 
1,600 miles of sewers, and 82 miles of main intcrco 2 )ting sewers, 
and the lauupiiig powd’ amounts to 2,68U~li()rse power nominal, 
whilst the (\\e(‘uliou of tla* main drainage works lais involved the 
excavation of 2), 500, 000 (mbic yards of (-arili, and the consumption 
ol‘ 880,000 cubic yards uf concreb*, and 2)18,000,000 of bricks. 

An im})iX)Y(‘d ma(']iiii(‘ for tunnelling tlirougb soft ground has 
been invented l)y i\Ir. lb i\rorb)n, of IjoihIou. ll consists of a tube 
the siz(^ of tlie luniK'l, Ibrjiied ef rings ef cast ireii, in front of winch 
a largt*- wrougld u'<»n w(■dg^'-^dlaped sliiild is pushed by hydraulic 
])i’essuTe. ddiis slnMd is made at (lie ba(‘k oi’ a similar sietioii to 
the tube, over wlii( li it mak<‘S a movabh' lail waba’liglit joint ; the 
2 M)in 1 ed sliield liaving Ix'cn tlii iist forwanl a few leet, another ring 
of s('gments is addid to the tulx* inside the shield, and the work 
go<^s oil as beibre. 

On tlie 1 Itli Oct.olx'r ilu* inauguratioii of a graving dock at 
Su{‘Z took ]Jaco. The dinuMisions of tlie d(X*k are suilicitmt for it to 
contain sliijis of the largest tonnage, its baigtli Ixhig 492 feet, its 
breadtii 95 feed, and dejdli, 2»2'8 f-d.. The total cv)st of the work 
ainoiiniod to 660,090/. 

Mr. liichardsoFVs experiments in Woolwich j)uckyard on the 
use of petroleum as find are lilody to Ic'ad to very imjiortant vc'sults. 
Already W(^ lu^ar that, one c>f the Iocouioti\es on tla* Si iude llailway 
is about to be fitted wiili apparatus on tin’s gentlemmi’s 2 )lan, and in 
tlie event of the experiiiuiit jiroyiiig succesidul, it is i]it(‘nde(] to 
take advantage of tlie quantities (d‘ ^xdroleum wlncli are' jiro- 

cnrable IVom Assam. 

On(‘ of the four gr(*ah tubes of the AVatialoo and Whitehall 
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Bailway is now completed at Messrs. Samuda’s yard, Poplar. It is 
230 feet long, 12 feet 9 inches internal diameter, and is formed of 
J^inch boiler plate, surrounded by four rings of brickwork; its 
weight as it lies»is nearly 1,000 tons. Bulkheads are to be fitted 
at each end, when it will.be floated to its destination above Hunger- 
ford Bridge. Here an inner ring of brickwork will be built inside 
it, and it will then bo sunk upon its piers, and its ends secured in a 
junction chamber. 

A pneumatic despatch tube is now being laid down in Paris, 
fit)m the telegraph office neiir the Grand Hotel, to that in the Place 
de la Bourse, and otliers will shortly coMiiect tbose with the central 
telegraphic office on the other side of the river, the head-quarters 
of the post-office, and othc'r stations. The system adopted in Paris 
is the reverse of ours. While we exhaust the air in advance, our 
neighbours' systom is to compress it behind the despatch truck, at a 
pressure of one atmosphere and a half. 

The surveys for tlie liusso-American telegraph have been com- 
pleted from Anadyrsk to the Araoor, a distance of 0,000 versts, and 
Ihe direction of the hue has been det(?rinined. As soon as the sea 
of Ohkhotsk shall be frfje, vessels belonging to the Telegraj)!! Com- 
pany are expectcid to arrive at Guigiga from America with the 
nec(issary matf;rials for commencing the works immediately. 
Already between Anadyrsk and Ohkhotsk tht* works have been 
commenced with the assistiince of the inhabitants of the country, 
who are engaged in constructing houses and trimming trees to serve 
as telegraph posts. 

An iron floating dock for Bermuda is now being constructed by 
Messrs. Campbell, Johnstone, & Co., of North Woolwich. It is to 
be capable of docking ships of the Bellerophoii class when water- 
logged ; it is fitted with a caisson at each end, and has a double 
bottom and sides 20 feet apart. Its intermit dimensions are — 
length, 830 feet ; breadth, 84 fe^4 ; and depth, 52 feet. 

The Norfolk Estuary Company have recently compl(3tcd another 
embankment of a mile and a half in lenj^th, at Walferty, reclaiming 
another 300 acres of land in the ‘‘ Wash.” This now makes a total 
of about 500 out of the 32,000 acres to be recovered from the sea. 

The new Ladoga Canal has recently been o])cned for traffic. The 
first canal was commenced by Peter the Great, in order to develop 
the commerce of St Petersburg ; it, however, proved inadequate 
to its purpose, owing to the defective system of locks. The new 
canal has no locks, and thus the project of Peter the Great, who 
intended that the first canal should bo constructed without locks, is 
now realized. 

The new screw pile pier at Brighton was opened on the 6th 
October last. The entire length of the sfructure is 1,115 feet ; it 
is approached from the shore by an abutment 290 feet long and 
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140 feet wide ; a fine promenade, 560 feet long by 50 feet wide, 
leads to the pier head., which is 310 feet long by 140 feet wide. 
The pier head has an area of 39,000 feet, and at each end of its four 
comers is an ornamental tower, two similar edifices adornmg the 
abutments also. 

The Cincinnati Suspension Bridge is rapidly approaching com- 

J fiction. Its total length, including the approaches, will be 2,252 
eet; length of main span from centre to centre of the towers, 
1,057 feet ; length of end spans, 281 fi^et ; width of bridge in the 
clear, 36 feet; and height above low water, 100 feet. It is sup- 
ported by two cables of 12^ inches diainet(U', made up of 7 strands, 
each of which contains 740 wires. The floor beams are of wrought 
iron ; two iron trusses, 10 feet high, will separate the footways from 
the carriageways, and an ornamental iron railing will protect the 
foot passengers on either side. Wrought-iron girders, 30 feet long 
and 12 inches wide, will run the entire length under the middle of 
the bridge. 


7. ENTOMOLOGY. 

(Induding ilia Froceeclhgn of the Entom.olofjical Socitbi,) 

In 1863 the Linnean Society published the first part of a'memoir 
by Sir John Lubbock, On tlio llevelopment of Chloeon dimidi- 
atuniT Tlic s(‘cond and concluding part of that memoir has 
just appeared in the twenty-fifth volunio of the Society’s ‘ Trans- 
actions,’ p. 477. It is geiuTally brdieved that all insects, with few 
cxc(!ptions, pass througli three defijilte stages of existence alter 
leaving the egg; but in tlu) case of ChJoiOa tlu're rre no such 
stages; instead we have a scries of gradations. It is true that the 
Ephemeridae, the family to wliich Chloron btdongs, have beem long 
known to have their metamorphoses iiicompleh*, Ijiit we arc indebted 
to Sir J. Lubtock for a definite account of their various changes. 
The condition in which the young Chloeon leaves the egg is un- 
certain, but the smallest specimens being only 18-800ths of an inch 
in length, and quite colourless and traus])arent, it is assumed that 
these are in their ‘‘ first state.” From this point there are not less 
than twenty states (or moultings), through which the insect pro- 
gresses before it leaves the water, in which it lias hitherto passed 
its life, to assume the “ proimago ” form, and this 'differs apparently 
from the perfect insect chiefly in certain peculiarities of the wir^gs 
and legs. It is quite impossible’ here to follow the various changes 
which are minutely detailed in the two memoirs ; we can only observe 
J;hat it is not until the eighteenth stage that the external sexual 
characters of the males begin to show themselves, and that in some 
of the stages a sort of retrograde movement takes place. 
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It is one of the eondiisioiis of the aiitlnn* tluit ^^('xtornal fo]'('os” 
acting on the larva prt)(ln(*o those ehang<‘S in ilu‘ organization ^vllieh 
have r€>ference to its immediah' wants rather than to its iiual form, 
and this, ho thinks, accounts for “ tlioso cases in which animals, 
very similar in their mature condition, are very unlike in their 
earlier stages/’ In reference to “dimorphism” or “polymor- 
phism,” Sii' J. Lubbock would coiifine the ti'rm to the cases of those 
animals or plants which “ preserve themselves at maturity under 
two different forms,” as in Ants and Bees: the “differentiating 
action of external circumstances, not on tlie mature but on tlio 
young individual,” rt'sultijig in anoiln'r series of phenomena, many 
of which have be(ai described imder th(i name of alternation of 
generations, he would distinguish by the term “dieidism” or 
“ 2 >olyeidism.” 

A discussion on tlie nature of Pciadne (the silk-worm disease*) 
has been recently carried on in tlie ^ (Joinples Jiendus ’ between lOL 
Becamp, Joly, and Pasteur. TJu' last-named autlior Ixiieves the 
“vibratory corpus(*ul<*s ” (one of the 2 )ecaliariti<‘S of the diseasr*) to 
be 2 )athological jirodiictioiis analogous lo lla* globules of pus, or of 
tlie blood. Becanip, on the conir.uT, considered them to bo 
of a vegetable nature. 31. Joly bad also o]»s(‘rved in 1S02 iimu- 
nicralde quantities of inlnsoria. wliieli lie deS(*i‘il*‘ed under tin* name 
oi Vihrio Of/ldi/e niix('d vriiii tb;* vilirat(']‘y (*or])Usciil<‘S ; these cor- 
pusciiles have since been stated to owe tiieir origin to the Vibrio, 
but 31. J(;ly denies tliis and ass'*rts the Vibrio to Ix' the t‘fleet and 
not tho cause of the eoipuseuh'S. Of tlie origin of the diseaso 
nothing seems to l>e known, lait, as a remedy, 31. Px'camp suggests 
the vapour of creosote, wliich, altliough it would not directly d(^stroy 
the disease, would prevent tlie fonuution of siiores by which the 
disease is propagated. 

The Zoological Sociedy lias recently j^uldished a paper by 
Mr. Pascoe, on the “ Coleopteraof Penang the writer attempts 
to show that “ the area into whieli tlui cartl/s Burfacc maybe divided 
in relation to its organic j^roductioiis, wull not hold good for all 
classes, or even in some eas(?s for all orders ;* ’and that “ so far as tho 
Coleoptera arc coneesrned, tho 3Ialayan region, with its centre in 
Borneo, finds its South -f;astern limit in N(‘W Gninca, Australia 
constituting a V(‘ry distinct and remarkable r(‘gion of its own.” 

Messrs. Lovell Eeeve and Co. have issued another of their 
cheap works on Natural History ; it is entitlocl, ‘ British Bees : an 
Introduction, &c.,’ by 3V. E. Shuckard. It is remarkable for its 
“ spirit of captiousness,” and might have lieen writtcai twenty years 
ago so far as most of its statements are concerned; indeed the 
author tells us that “ from the length of time that has intervened,’ « 
the “ facts recorded have liecome so blended in his mind,” that 
whether they are the result of his own observations, or of “ diligent 



18C7.J Etdomology. HI 

Rtncly ” (oi' tlio obRi'rvations of others ?) ho can no longer separate 
their soni rc'S.” 

Mr. holantl 1Viiiie]i, of Capo Town, has ])n])lislie(-l the second 
part of his Ithopalooera African australis (South African Butter- 
flies), including the Satyrkho, Eurytedidio, Lycauiidie, and Hes- 
peridae. 


PnOCEEDINCxS OF THE ENTOMOLOGICAL SoCTETY. 

Sept. 3. — Among the exliihitions was a small collection of 
Coleoptora from Jamaica made by Mr. Gloyne. In reference to the 
Ailanthus silk-worm, Prof. Westwood sjiid that he had found wasps 
very destructive to the young caterpillars. ]\rr. Trimon communi- 
cated a paper on the Butterflit s of the Slauritius. This portion of 
the fauna of that island ap^iears io he of decidedly Afi’ican origin, 
most of the species being identical with those found in South Africa 
and Madagascar. Thc^rc were only tw(mty-iive spetdevs. Mr. F. 
Smith read iin account of a collection of Ilymenoptera — mostly 
Bees — sent to him from Caiagallo, in Ih'azil. It contained the 
female of Trigona, ilui male only of that genus haviiig Ix^m pre- 
viously known ; in tlu', gravid stwto their abdo)i j < ‘U s w(T('. enorj no iisly 
distond(‘d, and in this I’c'sjxx't thoy bore a nmrirk.ible similarity io 
the same sex of t]i(‘. white Ants (7 erz/o- .s*). 

In con seq 11 (?nc.e ot ilie new arrangement with ivfi'rence to the 
Meetings of this Society at .Ihuhngion llons'c, n(» nn'cting was held 
in October. 

Nov. 5. — i\rr. Janson exhibit t*d sonn^ r;u'!‘ Goleo])tera from Tas- 
mania. Mr. Stainton (‘xhibiti'd a cidleciioii ot ddneina from Asia 
Minor and Syria. Some large galls tj'oiu the rhii, sii])])oscd to bo 
formed by A]) hides, were shown hv .dr. l\ Siiiiih. A singular case 
or coveadng of a species of fWo/.s*, ri'scinhling a, small limjxd-shell 
{Patella), from Port Lincoln, was sent for (‘xhd)ition by i\Ir. Angas. 
The Preskhnt (Sir J. LuhlxK-lv) brought und(T the notice of the 
meeting speedmens and drawings of a new Myria[>od found in his 
grounds at High Elms; it was remarkahh' for iis small siz(', and 
for having only jiino ptdrs of legs; it was proposed to he called 
Pauroims. 

The Bov. Douglas 'idmins communicated a note ‘• On the 
Habits of Argynnls LaiJiotiUt, in the iiortli of France.” Mr. 
M‘Lachlan read a paper ‘‘On new Gtmera and Sp(‘cies of J^s•oc^V7/c.” 
Mr. E. Saunders read a paper, eniithxl “ Descriptions of Six New 
Species of Buprestuhe, belonging to the Chalcojdiorides of 
Lacordaire.” 

Nov. 19. — Mr. Stainton exhibited drawings and specimens of 
the Sfathmopoda Giicrinii, bred from Aphides galls found on the 
Pistacia terehinihns, and sent by Dr. Staudinger from Celles-les- 
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Bains, in the Ardeche. This is one of the very few cases in which 
a moth is found as an inquiline of a gall ; another such case Mr. 
Stainton stated comes to us from North “America. Dr. Sharp 
exhibited seveniy-one species of Coleoptcra new to Britain, eleven 
of these, it was believed, were unknown on the Continent ; descrip- 
tims of the new species were read. Mr. Meek exhibited an 
undescribed Noctiia, taken at Bermondsey, and JDicrorliampha 
fulvo-dorsalis, taken in North Devon, and new to the British list. 
Prof. Westwood, in introducing the suhjV'ct of an extraordinary 
hermaphrodite butterfly (Pieris Pyrrha), a drawing of whu’h was 
exhibited, took occasion to make several observations on the Dar- 
winian hypothesis. Mimetic forms, he con.ddered, could only bo 
looked upon as illustrations of tlie law of resemblance ; he believed 
that all species wore created with the same cliaracters and attributes 
that they now possess, and consequently that there was no relation- 
ship ” between species even of the same genus, but that similarity ” 
alone constitutcid the bond of union. Ho was replied to by Messrs. 
Wallace and Bates, ami a discussion ensued in which Dr. Sharp, 
and Messrs. MXachlan and Pascoo took part. 


8. GE(3GEAPJIY. 

{Including the Proceedings of the Payed Geogrciphical Society.^ 

The flow of geographical knowledge is something like that of that 
great river, which lias at all times attracted and even is now attracting 
the principal attention ot travellers — it is of an intermittent cha- 
racter. Occasionally an overwhelming flood pours down upon us, 
so that we are unable at the time to make full use of its fertilizing 
powers, and we have to wait imtil the waters have somewhat sub- 
sided before the seeds of rational theory can be sown upon the new 
alluvium. The present is rather the time of ebb. But few travellers 
have of late returned to these shores, and though much solid 
advance is being made by means of accurate descriptions and 
statistics, but little startling enterprise attracts the attention of 
those who are dazzled by hair-breadth escapes. 

In Abyssinia English captives stiU luiger, though additional 
tidmgs and gradual steps towards their ultimate return are from 
tune to time repo^. The Europeans supposed to be held in 
captivity in Somali land, where they were cast by the shipwreck 
of the bt. Abbs, are now being sought by a native, whose diligencG 
has b^n stimulated by the promise of 1001 per head for all brought 
back in safety. ® 

The report now published, with maps, photographs, &e., of the 
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Palestine Exploration Fund is of the character which wo have 
described above, a solid increase to our knowledge of an already 
tolerably well-know% country, but it contains no startling adventure 
to make it attractive to any but the scientific mind. The sites of 
forty-nine places of importance have been determined with accuracy, 
amongst these the exact position of the synagogue at Capernaum, 
The scenes of many events in the Old and New Testaments have 
been fixed, the main b^*k-l)one of the country been mapped out, 
besides photographs of natural objects, ruins, inscriptions, &c., 
prepared. Much light is likely to be thrown uj)on a subject as yet 
but little understood, viz. Semitic Palaeography, of which several 
scholars are springing up. M. Terrell has sent a paper to the 
French Academy on the composition of the Dead Sea, in wdiich ho 
states that ho distinctly saw small fish thriving w^cll near tlio site 
of the ancient Sodom. 

The regions of Cambodia and Siam liave l)ccn visited by Mr. J. 
Thomson, who has photograj)hcd many most interesting ruins of 
ancient cities and temples. An account of these was read before 
the Kritish Association, and it is probable tlmt a fuller narrative 
wHl appear before long of a very carefully undertaken and 
successful journey in search of almost unknown records of a for- 
gotten civilization. 

In Australia it w’as report(‘d ihat the remains of Dr. Leichhardt 
had b(ien disco vc.'rcd hy the ex j doling party fitted out for that 

I mrposc, but the nr w^s turns out to hi) unfounded. On the other 
land, it ap])ears that the leader of the expedition, Mr. Duncan 
Meintire, had died from fever, but the search was being continued 
under Mr. Campbell. The continent has again been crossed from 
Victoria to the Oulf of Carpentaiia, but the main objects of the 
expedition are reported to have failed. AV^e are now promised 
speedier intelligence by a new route to Australia — the natural one, 
via Panama. The journey outwards was vcTy successfully per- 
formed, and New Zealand in particular rc'aps the benefit of the 
change ; but the homeward mail, though starting a few days before 
the so-called overland mail, arrived in this country after its rival. 
A careful study of the ocean currents and the periodical winds may 
perhaps help to overcome some of the difliculties. 

One of these currents, the Gulf stream, is said by M. Grad to 
keep its id(?ntity beyond Spitzbergen and Nova Zembla into the 
Polar Basin, thus affording open sea far to the north of these 
islands, where an entrance must lie sought by future travellers 
searching for the North Pole — a subject we have discussed in a 
former number. Slight alterations in the direction of this current, 
arising from the abrasion of rocks wIktc it first enters the ocean, 
are from time to time reported, leading, we may suppc'se, to extensive 
changes in the effects on this side of the Atlantic. Similar changes 
von. IV. I 
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are taking place in the Niagara Falls. The Horseshoe Fall lias 
become more triangular, and it is said more beautiful. It has 
retired considerably on the ximerican side. 

The American rivem are undergoing a considerable change. It 
is not to be wondered at that Mr. Marsh, an inhabitant of that 
continent, should have been struck with the power that man has 
in altering the appearance of the conntiy, and consequently its 
atmospheric phenomena. The liook* he wrote some time back could 
receive no more striking illustrations than from his native continent. 
The clearing the primeval forests, the cultivation of the land, and 
the diversion of drainage in new directions have led to astonishing 
results. The mighty Jlississijipi is developing sand-banks and 
shoals, and is running with st(‘adily fiecrc'ased strc^am. Tlie rajiid 
rising after rain no long(‘r takes place, and the navigation of the 
river is much altered in ehara(*t('r. 

The first separate maj) of Candia, a place about which Ave are 
all now beginning to iiujuin', has lately been published by Mr. 
Wylde. It is extremely clear and distinct, and will be us(4ul for 
nderence, lx)th during the revolution, and also when that revolution 
lias accomplished its object. 

It is not often that w'o have to n cord honour done to scientific 
men. It is with grout pleasure tliat W(‘. chronicle the fact that 
Jlr. Baker has r(‘C(‘ived knighthood at the hands of I1 (t Majesty, 
and that Captain Speke has heiai inad(‘ Commander of the Bath, 
both to commemorate their rcsearcdies about th(‘ hf^id wat(U’s of the 
Nile. AVhilst mentioning tin; notice taken 'of the ent(T])riso of these 
gentlemen, wo cannot pass over the intrc'pidity, tlu^ self-denial, and 
the patient endurance of the wife of the forriKT. It is ])lc‘asant to 
think that whilst she (uidunMl privation, assisting and Ix'ing assisted 
by her husl-and, she with him receives a portion of the honour 
bestowed on him. 

pROCEElUNGS OF THE IloYAL GEOGRArillCAL SOCIETY. 

At the commencement of tlu^ session of 18G6-7 the President, 
Sir Koderick I. Murchison, gave a slight sketch of recent geo- 
graphical doings, and mentioned some of the papers that it was 
expected would bo read at the forthcjoming meetings. But Httlo 
that is new or startling had been efrect(.‘(l, but work ^vas going 
steadily onward. Dr. Livingstone is advancing and gaining im- 
portant knowledge as to the w'ahu’shcd of Africa. A letter, of 
which an abstract is given below, was read at a subsequent meeting 
detailing his discoveries. Mr. W. Chandless, the recipient of the 
Victoria Medal for his exploration of tlie Purus river, has examined 
its tributary, the Aquiry, and is expected before the end of the session 

* ‘Mnn and Nature; or, Physieal (icographv ns modified by Human Action.’ 
By G. r. iMarsh. 
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, to read in person a paper on liis discoveries. The rivers of Caravaya, 
in Southern Peru, had been explored for three years by iJon Antonio 
Eaimondy, who will furnish another paper on this subject. The 
expedition to the North Pole had not received much attention from 
the late government, it was to be hoped that the present would feel 
more folly the necessity of satisfying the expectations of the 
scientific men, not only of this country, but of all Europe. With 
an allusion to the Lei(Jihardt expedition and the monument to Sir 
John Franklin, erected near the Athen?eum Ciuh-liousc, which has 
since been uncovered, the address concluded, and was followed by a 
paper on Mr. W. H. Johnson’s recent journey from Leh, in Ladakh, 
totaiotan in Chinese Tartary. Tt appeal’s that Mr. Johnsoji was 
bom and educated in India, ihd that he w\as engaged on the Great 
Trigonometrical Survey of India. Whilst in this i)ursuit he was 
residing in the extreme noi*thern limits of the territories of the 
Maharajah of Cashmere, and on this occasion was invited by tlie 
Khan of Khotan to visit this territory. TIk^ printdpal novedty that 
no saw was the city of Ilchi or Ivhokan, which liad previously been 
visited only by Marco Polo, Benedict Grey, and n few Jesuit mission- 
aries. The whol(3 of this country has, until quite lately, been under 
the dominion of the (Chinese, but since tluiy have been so weakened 
by int(Tnal revolution and Avar with England, tlu'se districts have 
revolted and assert(^d their ind(‘p(mdeiice. All communication with 
China being at an end, llnw ar(‘> anxious to open n system of 
commerce with India, but tJie high tolls ]evi(.‘d by tlie Maharajah of 
Caslmiere have almost entirdy prevented this di'sirabh^ c*onsumma- 
tion. A more dirt'ct route was afterwards takcni by Sir. Johnson 
ov(T passes from 15,000 feet to 18,000 feet above the seaJevel, 
which, it is hoped, will Ix.^ Ibund aA’ailable for the produce of the 
country, metals, jad(', coal, ceri*als, coiton, and (sp(‘(‘]ally line wool, 
of Avliich latter there ap])ears to be enormous {|uantilies, fi’om this 
the largest pastoi’al rc'gion in tin* woihl. This district liad in 
former times been the stronghold of the? Buddhist religion in Central 
Asia, now the inhabitants are (‘ssi'iitially Turkish, and q)eak Turkish 
exclusively over an enormous district. It is anticipat('d that the 
comnRircc of this country will be of great importance, the more so 
as Kussinn infiueiic(i was not likely to Ix^ strongly exerted in this 
direction. 

The lottc'r from I)r. Livingstone, to A\hich we refernxl above, 
gives an account of his having discovered an excellent harbour about 
25 miles to the north of the Kovuma riv<u'. Tlui (iitrance is some 


300 yards wide, and if this be conskhuxxl tla? handle, the rest of the 
harbour may he looked u]>on as the blade of a sj)ade on cards. 
After leaving this harbour he returned to the Bovuma and adAxiiK’ed 
up its north or left bank as tj^r as Ugoiiiauo, the eonfluence of this 
Kovuma or Louma, and the Louendi, a larger streajn coming from' 

1 2 
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the S.W. Dr. Livingstone expresses his determination to make this 
spot, where he has been well received and is in the confidence of the 
chief of the Makonde, his head-quarters, until he has fully explored 
the Lake Nyassa and determined its relationship to the other great 
lakes and the water s 5 ^stem g(*iierally. The? Makonde have some 
notion of a Divine being, nevertheless tlie Arabs had done nothing 
towards proselytisni, a chcumstancc wliich is reported of them 
elsewhere. 

An interesting paper, ‘‘ On the Physical Geography of Natal,” 
was read by Dr. 1\. J. ]\lann, who exhibited various maps and 
diagrams illustmtivc of the experience gained in an eight years’ 
residence in the country. The colony forms a portion of the 
peculiar raised coast which surrounds^lhc flatter interior of Africa. 
In consequence the rapid slope from the coast to the Drakenberg 
mountains, meets the sea bre^ezes in the summer, causing a rainfall 
of 24 inches, whilst the winter monsoon brings but 6 inches of 
moisture, afibrding a remarkable climate, well suited for most 
tropical and tcunperate vegetation, but unsuited to other plants, 
amongst which is especially to bo remarked the vino. The harbour 
of Natal admits vessels of 700 tons, and could easily bo made 
available for those of larg(3r tonnage. 


9. GEOLOGY AND PALAEONTOLOGY. 

{Including the Proceedings of the Geological Socuhj,) 

Until recently all deposits containing gold in situ w'ere generally 
considered, on the authority of Sir 11. I. Murchison, to bo of 
Palaeozoic age,"^ notably Lower Silurian. Sir lioderick Murchison 
also believed that, in all cases, the gold was introduced into these 
ancient rocks during the Tertiary period. But we now possess 
a more perfe‘ct knowledge of the phenomena attending the occur- 
rence of gold, and arc proportionately better qualified to discuss 
the question, and ono consequence has been that these old theories 
have been entirely contradicted by well-ascertained fiicts. In the 
first place, fossils were discovered in situ in the auriferous slates 
of California in the year 1863, which, on examination, proved to 
be of Jurassic age ;t then. Professor Whitney lias remarked that not 
a trace of any Silurian or Devonian fossil has ever been found in 
CaUfornia ; but, on the other hand, gold occurs in many^localities 
in rocks as new as the Cretaceous. 

We may conclude, therefore, that the Geological Survey of 
California has effectually disproved the old views ; but they had 

* * QuMr(<Tly Journal of tbe Geological Society/ vol. viii. p. 134. 
t ^Vhituey. Ilt*))ort on the Geology of Galifurnia. 
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been previously shown to be erroneous by Mr. David Forbes, who 
in I860* reported the presence of gold in Upper Oolitic strata in 
South America due to the eruption of dioritic rocks of still younger 
age. More recently Mr. Forbes has publishedt a more general 
conclusion, to the effect that there have been two epochs of auri- 
ferous impregnation, namely, (1) the older, or granite intrusion, 
which is not older than the Upper Silurian, nor younger than the 
Carboniferous strata ; and (2) the newer, or dioritic outburst, which 
Mr. Forbes calls Post-oolitic, and which is probably as recieiit as 
early Cretaceous. 

Mr. Selwyn’s last report to the Government of Victoria ‘‘ on 
the probable age of the Lower Gold-drifts makes public a view 
which is antagonistic to tllat enunciated by Mr. David Forbes. 
He believes that the quartz-veins of Victoria belong to two groups : 
an older, which is non-auriferous, and a yoimg(‘r, wliicli is auriferous. 
Prom the fornu^r he believes the Miocene gravels liave been derived, 
they being entirely Ijarren ; and by the d(^gradation of the latter 
he considers that the rich Pliocem' gold-drifts have been produced. 
If this interpretation be correct, we have proof of a third period of 
gold-impregnation, namely, in later Tertiary times. 

The last number of the Transactions of the Geologh^al Society 
of Glasgow (vol. ii., part 2) is a most creditable production, and 
contains, amongst many papers of merit, one On the Auriferous 
Eocks and Drifts of Victoria,” by Mr. \V. (’ameron, well worth a 
perusal by those interested in the subj(?ct. Ihit the paper to which 
we must especially draw attention, is that l>y the Eov. H. W. 
Crosskey “ On the relation hetwe(ui tla^ Glacial De]>osits of Scotland 
and those of Canada.’’ The author inters, from a study of Dr. 
Dawson’s papers on the Camulian deposits, tliat the differenco 
between the glacial fossil fauna of Canada and that now existing in 
the Gulf of St. Lawrence is far lass marked than the difference 
between the glacial fauna of the Clyde-lxxls and that now existing 
in the Firth;” but even in Canada the difference gives a more 
arctic character to the fossils ; and in Scotland, as is well known, 
tliis arctic element is the predominant characteristic. In Canada 
also, the beds occur in a distinct order, whereas in the Clyde-district 
their order is only a matter of inference. Another point is that 
the fossiliferous beds are superimposed, in both countries, on the 
true Boulder-clay, beneath which occurs in Canada a peaty deposit 
corresponding in' position with the vegetable remains found at 
Chapel-hall, near Airdrie. Speaking gcuierally, about two-thirds 
of the Scottish species occui* fossil in Canada, leading to the 

♦ ‘Qimrtcrly Journal of the Geological Society,' vol. xvii. cp. J1 Jh 

t ‘ Geological Alumiziuc,* vol. iii. p. o8J. Scptcnibcr, ^ 

I Jlcprinted, iiearlv eutiro, in tho ‘Geological IMaynziru vol. iii. p. 4.57. 
October, 186G. , ‘ 
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inference that the climate at the period of their entombment was 
slightly colder than that of the Gulf of St. Lawrence at the present 
day ; but the author thinks that they cannot be considered to mark 
the extreme point of cold reached during the epoch ; but rather 
as indicating the commencement of slightly milder climatic 
conditions than had hitherto prevailed.’’ Mr. Crosskey also 
suggests that the conditions which produced the colder climate of 
Scotland during the glacial period w'ero similar to those which now 
exercise the same influence on the climate of Canada. 

Amongst the tacts Avliich liav(i been relied on as most clearly 
proving the vast extension of the Aljane glaci(Ts during the glacial 
period, none have been regarded as more ef'rlainly tla^ result of that 
icy development than the occurrence^ of furatic blocks of Alpine 
rocks on the mouniaius of the Jura, wha h has been held by most 
geologists to demonstrate tliat the Al])ine glaciers ibrmerly extended 
to the Jura rauf^e, Hartoriiis von AVa]t('ishaus(‘n, distin- 
guished Professor of Geology at (hittingen, however, has labdy, in 
his prize-e^ssay crowned by the University of Haarleiii,* advocated 
the theory that the Alpine glaciers tenninnted in an inland sea or - 
lake, where they formed icebergs, some of which, floating towards 
the Jura, deposited their burdens on that shore. The publication 
of this w’ork has called Ibrtli an able revifnvt from the pen of Pro- 
fessor B. Studer of Berne, in which Professor von Waltershauscn’s 
theory is shown to be inconsistent with positive facts, and to be 
rendered extremely iinprohable* by negative evidcnco, Most geolo- 
gists, however, Avill no doubt read the arguments on both sides with 
pleasure and profit, for although tliis tindery is probably not appli- 
cable to the particular case of the Alps and tli(3 Jura, the possibility 
of its being the true explanation of the phenomena observed in 
other regions should not be lost sight of by those who prefer simple 
truth to the universal triumj)b of a pet hypothesis. 

In the nuinl)cr of the ‘‘ Bulletin de la Societe Geologiquo de 
Franco” for September, M. Gandry gives the results of his long 
and laborious examination of the fossil mammals of Pikermi. His 
paper is short, and will well repay a caredul consideration; but we 
can here only mention one of the points he brings forward, namely, 
that the facies of the. Pikermi fauna is altogether African. M. 
Gaudry recommends this fact to the notkxi of geologists who inves- 
tigate the history of the Tertiary jxjriod ; but it is equally important 
in its bearijigs on the origin of the recent African fauna,J and is 
thus worthy the attention of those naturalists who are at present 

* Untrrauchiin^on iibrr dio Kliinate clrr Gegciiwart uiid dcr Vorwdt. 

t ‘Ecclierc.lirs Hur Ich cliiiiats do I’qxjquo actuelle/ &c. Bibliotlicquo Uni- 
verscllo, ScpteniLor, 18fU}. 

’t Sec ‘Quarterly dounial of Seioiifo/ No, II., p. 213; No. IV., p. 64S; and 
No. X., p. 169. , . 
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endeavouring' to unravel the tangled web of affinity which forms 
the connection between the recent and fossil faunas of different 
regions. 

The last number of the ^Natural History Transactions of 
Northumberland and Durlmm’ contains a short paper by Mr. H. 
B. Brady “ On Casts of Pala3ozoic Corals found amongst the Eefiise 
of Alkali Works,” which possesses considerable interest for- those 
who investigate the means by which fossilization is produced. The 
specimens consist of siliceous casts of tlie calcareous skeli^tons of 
certain corals, and they were so completely decalcified by the pro- 
cess for the generation of carbonic acid, to which they had been 
submitted, that they rcmiained unaltered on a second maceration in 
strong acid. 

The contents of the 'Geological Magardiie' during the past 
quarter have been so ini])ortant that our brief notice of tijem hero 
must not be regarded as at all exlaiusling the subjecis which are 
brought before us in tla^ several j)apers that the numbers contain. 
In tJie first place we jnust notic'e the conclusion of Dr. Lindstrom s 
paper on the liiigosa, in the S(‘])tember iiinnber ; but we can only 
summarize the conclusions at which the author has arrived, iiamdy, 
(1) "that GonioijhyUuni 'i)grauil(lah is an undoul)ted Zoantharia 
rugosa, .... and that it coincide ‘S with the threst^ species of the 
genus Caleeola” whicJi must therefore be rcanoved from the class 
Braehiopoda ; (2) that the Ilugosa must be separated from the 
Aciinozoa^ and must form a class of their own in the great division 
of Itadiatcd animals. Dr. Lindstroin, indeed, a(!ce])ts Professor 
Agassiz’s opinion that the Jhigosa are related to the living Ijiicer- 
narve. It cannot be sjxid that there is much evidence in support 
of this su 2 )position, and wc should be rather incliiu'd to seek for the 
affinity of thc‘se aberrant corals in a liiglKu* rather than in a lower 
direction; but, however the case may ultinudely be decided. Dr. 
Lindstrom’s is a most valuable and welcome contribution. In the 
November number is a pajxjr on a kindred subject, by Mr. II. A. 
Nicholson, who has discovered in the Mofiat shales, Dumfriesshire, 
certain structures associated witli Cfraptolit(‘s, which he interj^rets 
to be external organs of re])roduction, and then ‘fore corroborativ() of 
Professor James Hall’s opinion of the Sertularian natunj of the 
Graptolitidw, and to disjirovo the prevalent 02 )inion of their 
Bryozoan afiinities. 

Proceedings of the Geological Society. 

It would be quite useless, in this Chronicle, to endeavour to give 
an abstract of all the papers, thirty-three in number, contained in 
the last number of the Society’s journal. We shall, tlua’<3fore, select 
a few of tlie more interesting and inq)ortaut communications, more 
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especially as several of the others are of too technical a nature to be 
dealt with here. 

In the fii'st paper in the Journal, Mr. Boytl Dawkins grap 2 )les 
with the question of the origin of our domestic races of cattle, which 
he believes can only be solved by a careful examination of each of 
the three European fossil animals, namely, (1) the great Urns, Bos 
Vrus of Julius Ca'SJir; (2) the small Bhort-honi, Bos longifrons of 
Professor Owen ; and (3) the Bison, Bos hisan of Pliny. Ho 
confines himself now to a consideration of the Urus, and after a 
careful statement of the historical evidence on the subject, he infiis 
that tliis animal “ probably lingered in the wilder parts of conti- 
nental Europe till at least the sixteenth century.” 

Mr. Whitaker s paj)er “ On the Lower London Tertiaries of 
Kent,” deserves especial notice, on account of its value as a contri- 
bution to systematic Geology. Hitherto, over the whole of the 
London Basin, Mr. Prestwieh’s classification has been adopted, 
namely, in descending order, (1) Basement-bed of the London Clay ; 
(2) Woolwich and Beading series; and (3) Thanct SjuicIs. Mr. 
Whitaker shows that the beds of East Kent (Upnor, Beculvers, &c.), 
until now considered identical witli the Basement-bed of tlie London 
Clay at Lewisham, &c., belong to a lowxu series, intermediato 
between this Basement-bed and the Woolwich and Beading series. 
To this new division he gives the name Oldhaven Beds ; and ho 
refers to it also the pebblc-b(3d of Blackheath, Abbey Wood, &c., 
which have been referK'd to the same division as that of Lewisham, 
as well as some sandy pebble-beds in West Kent, hitlierto considered 
to form part of the underlying Woolwich and Beading series. 

The paper is extremely valuable for containing so many facts 
bearing on the changes of the various members of the divisions 
of the Lower London Tertiaries, in passing from east to west. 
We will just mention one instance. The only constant portion 
of the Thanct Beds is its lowest member, — the base-bed. In 
West Kent this is succeeded by the thick mass of unfossiliferous 
sands so familiar to metropohtan geologists; these sands, how- 
ever, thin out towards the east, until, near Canterbury, they 
entirely disappear ; and the base-lx)d is then succeeded by a band 
of loamy clay, which thins out towE^ds the west beneath the 
member just noticed. But in the eastern division of Kent, the bulk 
of the Thanct Beds consists of two fossiliferous members, neither of 
which extends farther east than Eochester, beyond which the scries 
is entirely represented by the base-bed and the great mass of un- 
fossiliferous sands already noticed. Here, therefore, is the explana- 
tion of the fact that fossils are found in one district and not in the 
other, — the beds aro not the same, as has hitherto been supposed. 

Geologists seem to have accepted with passive submission, and 
with one accord, Mr. Prcstwich s conclusions as to the relative ages 
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of the valley-gravels of the Somme, the Ouse, and other rivers ; but 
whether this docility has. resulted from supindmess or conviction we 
cannot undertake to pronounce. Mr. lylor, however, seems to 
think that this state of things has lasted long enough, and in a 
paper “ Upon the Interval of Time which has passed between the 
Formation of the Upper and Lower Valley-gravels of part of 
England and Prance,” he endeavours to show that the value of this 
interval is nothing, and that the two sets of gravels are of the same 
ago. Ho explains and illustrates this view by stating his belief, 
that the valleys themselves are of very ancient date, that subsequent 
to their formation they were entirely filled with gravel, and that 
more recently still the valleys liavc been re-cxcavated, leaving at 
different heights patches of gravel which have escaped being washed 
away. Mr. Tylor endeavours to explain the history of the valley 
of the Somme on this supposition, by reference to the valleys of 
Devonshire, just as Fluellin argued, “ there is a river in Macedon ; 
and there is also, moreover, a river at Momnouth ” . . . . and 
there is salmons in both.” 

Tlie tendency of geological opinion on the subject of metamor- 
phism has of late years been in favour of ascribing that phenomenon 
to hydrothermal action ; but for the evidence in support of this theory, 
geolo^sts are almost entirely indebted to chemists and mineral- 
ogists, the geological data in its favour bemg very scanty, and more 
or less vague. We have now, however, to chronicle the publication 
of a most important paper by Mr. J. Geikio, On the Metamorphic 
Lower Silurian Itocks of Garrick, Ayi-shire,” which contains a 
gtmeralized description of certain felspathic, dioritio, serpentinous, 
and calcareous rocks, treated with a view of ascertaining what evi- 
dence they may yield bearing on the cause of their metamorphism ; 
for it is shown that these are all metamorphic, not igneous, rocks in 
this region. In Mr. Geikie’s own opinion, tlie details seem to 
prove : — “ (1) That the strata owe their mefomorphism to hydro- 
thermal action. (2) Tliat the varying mineralogical character of 
the rocks is due principally to original differences of chemical com- 
position, and not to infiltration of foreign matter at the time of 
metamorpliism. (3) That the highly alkaline portions of the strata 
have been most susceptible of change. (I) That in beds having 
the same composition, but exhibiting various degrees of alteration, 
the intensity of the metamorphism has been in direct proportion 
to the amount of water passing through the strata. (5) That in 
some places the rocks have been reduced to a softened or pasty 
condition.” 

A paper On the Structure of the Ked Crag,” by that vetemn 
palaeontologist, Mr. S. V.Wood, sen., contains an entirely new view 
(so far as we are aware) of the succession of life in those deposits 
which are grouped under the name of Ked Crag. Afo man is so 
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wU qualified to write on this subject as the author of this paper, 
who has spent most life ^ Ihe thorough investigation of the 
Crag deposits ; his inferences are therefore entitled to more than 
ordinary consideration. 

Within the last few months, Geology has suffered from the loss 
of several of her followers ; amongst them Mr. C. Maclaren, author 
of ‘ The Geology of Fife and the Lothians,' and ,j\rr. Alexander 
Bryson, were men of local eminence. Don Casiano di Prado was 
the leading geologist of S]>ain, where his d('ath will be severely felt 
by his small band of associates ; and M. Louis Saemaiin, wlio was 
at the same time an accomplished miiua’alogist and a liberal-minded 
dealer in minerals and fossils, will be regretted by a large circle 
of friends and cnstomt*rs ; for he was tlie most enlight(‘n(d, most 
liberal, and most enterprising of all deaba’s; and by his death 
Geology has tlierefore sustained a severe blow of a most ])eculiar 
natiu’e. But lioweV(‘r much we may regrt'f th(‘So lessees, they are 
trifles compart'd witli that caused by tlie death of Mr. William 
Hojikins, of Cambridge, for by this sad evt'nt it seems as if our 
science were dt'jirived of a limb, this distiiiguisht'd man Ixang tho 
founder and only master of what may be termed Matlumatical 
Geology. 


10. MINING. 

At tho time wdien there is something more than indications that 
the Cornish copper mines arc giving symptoms of exhaustion, wo 
hear of the extraordinary development of copper mines in California. 
Fifteen counties, from San Diego to Del Norte;, possc'ss veins of 
copper, which will give, it is said, at least 10 per ccait. of metal. 
The cost of transit so largely interferes with the development of 
those mines, that those only which are at a short distance from San 
Francisco are worked. Amongst those the Union Mine at Cop- 
peropolishas lately exported 110 tons of ore a-day, of which 50 tons 
contained 20 per cent, of metal. Notwithstanding the value of this 
ore, the cost of carriage absorbed nearly all the profit. Attempts 
have been made — and considerable success has attended them — to 
smelt the ores near the place of production, and we are told that 
cakes of copper containing from 90 to 95 per cent, of copper are 
obtained. Allowing for some exaggeration, there appears to bo no 
doubt that immense deposits of copper exist in California, and that 
in a few years, when roads have been constructed, these will be 
extensively and profitably worked. 

After the remarks which we made in our last, on the depressed 
state of mining in the British Isles, the above docs not encourage 
the hope of any great improvement in the condition of our copj^u 
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mines. Tin mining is rather more encouraging, for, although at 
the present prices of that metal, the mines(gannot make a profit, 
there is a prospect that the price will shortly improve. The 
Dutch candidly state that they cannot continue to import the tin 
■from Banca and the Straits at the present low scale of prices. 
From some cause or other, not satisfactorily explained, there has 
been for some time, a gradual fiilliiig oft’ in tlie quantity of tin 
produced in Banca. At pr(‘scnt the supply of tin is considerably 
in excess of the demand, Jiiid with the depression which pervades 
every branch of metal nianufactur(‘, there is no iinmodiate prospect 
of any large quantity of tin Ixung consunu'd. But with a 
revival of trade, so important a nadal must again be largely in 
demand, and the iiiimenso stores of tin existing in Cornwall may 
then be ivorlaHl to advautag(^ 

It is satisfactory to know that the Cornish miners are finding 
employment at home, instead of abroad. Nearly a thousand of 
these industrious men are now supplying the plac(‘S vacated by the 
colliers on strike in Scotland, and many more arc iindiiig employ- 
ment on the railways. TJiese will, therefore, bo available as soon 
as an iiiqu’oved market rcaiders it ]>rudent to work the Cornish 
mines witli greater activity. 

We have no discovery to chronicle this quarter in any of the 
mining districts of Great Britain or of the CoJitinent. 

It was formerly a notion amongst miners that tin could only 
exist near the surfac(j of the earth, and many mines w(*re abandoned, 
because, as the miners said, tin never madc^ in depth.” At length, 
energy dissolved this theory, and now th(‘ largcsst (piantities of the 
finest tin arc obtained from the deepest miiK's of Cornwall. A 
similar superstition prevails respcHding the deposition of gold in 
quartz lodes. The gold miners will tell you tliat gold falls off in 
depth. This hypothesis appears desthied to share the fate of that 
relating to tin. 

Mr. A. Hayward, of Sutter Creek, Aniadas Co., California, is 
working a quartz lode to the depth of 1,200 fi'ct, not less than 
300 feet below the sea lev(d. The result is, in this instance, that 
the quartz vein increases in width and value in i)roportion to depth. 
The quantity of gold obtained from this mine has Ix^en to the 
value of six or seven million dollars, and in the galhiies alrc'ady 
opened gold quartz is standing which is valued at, at least, two 
miUion dollars. 


Mineralogy. 

The Bov. Samuel Ilaughton has published* his examination of 
a meteoric stone which was seen to tall at Dundrum, Co. Tipperary, 

* Royal Iriyb Aeadriiiy, ISOC. ‘ riiilosophical lUaj^iizinc,’ No. iilO*. p. 2(J0. 
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Ireland, on tlie 12tli August, 1865. This stone was given by the 
observer and finder, John Johnson, of Clonoulty, to Lord Hawarden, 
and presented by his lordship to the Geological Museum of Trinity 
College. Professor Haughton has determined its composition 
to be: — 

per cent. 

Nickel Iron . . ■ SO liO 

ProtosuIpLuret of Iron . 4*05 

Chrome Iron . . . 1*50 

Mineral soluble in Mu- 
riatic Acid, probably 
Chrysolith 

Minerals insoluble in 
Muriatic Acid 

100-00 

There can be no doubt but that this is a true meteoric stone, its 
composition agrees so closely with that of others. The “ statement 
by an eye-witness,” who says, “ I heard a clap like the shot out of 
a cannon, very quick and not like thunder ; this was followed by a 
buzzing noise, Avhich continued for alx)ut a quarter of an hour, 
when it came over our heads, and on looking up we saw an object 
falling down in a slanting direction,” &c., &c., is rendered of very 
uncertain value by the exaggerations contained in it. 

The “ Colorado Meteorite,” as it is called, which is stated to 
have been found in “ liussol Gulch, Feb. 18, 1863, by Mr. Otho 
Curtice,” weighs 291bs. It has been examined by Professor J. 
Lawrence Smith, of Louisville, and its composition found to be — 


Iron 

90-61 

Nickel . 

7-84 

Cobalt . 

•78 

Copper . 

. a trace 

Phosphorus . 

•02 


99-25 


Gay-Lussite has been found by Professor B. Silliman in great 
quantities at the Little Salt Lake, near Ragtown, Churchill Co., 
Nevada. These crystals have been examined by Mr. John M. 
Blake, who shows that in crystalline form these specimens differ in 
some respects from such as have been previously measured, j* 

♦ * Sillimau’H Amcricfiii Jounial of Scieuoo and Arts,* No. 125 p. 21 
tTbid., pp. 20, 21. 
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P. Wohler, continumg his examination of Lauriie^ arrives at 
the C5onclusion that it is a native sulphate of rnthenium.* 

In the ^ American Journal of Science and Arts,* Mr. Charles 
t^ham Shepard continues his mineral notices. A new mineral, 
Magemannite, so called — ^in obedience to the absurd fashion of 
nammg minerals after some one who may have had something to do 
with the specimens in question - after Mr. Gr. Hagemann, chemist to 
the Natron Chemical Works, Alleghany Co., has been brought from 
Arksutfiord, Oreenland. It appears to be a very complicated 
substance. Mr. Shepard says : — “ The deduction of a formula is 
difficult. The following is suggested : — 

2 (Ca + § Na + ^ Mg) FI + (| A1 + J Fo) 2 Si FI + 2 HO." 

The notices of the discoveries of Gotunnite, Columbite, 'and 
Spodumene in new localities are unimportant, t 

M. Edmond Beequerel has published a jmper, “ On the Phospho- 
rescence of Hexagonal Blende."| The subject belongs to Physics 
proper, and it is therefore mentioned in this place for the purpose 
ot recording it, and diroctinf]^ the attention of our readers to some 
optical phenomena of much beauty. 

Mr. E. J. Cliapmaii, of Toronto, has announced § the discovery of 
native lead on the north-west borders of Lake Suj)erior. It will be 
remembered that in our last number wc mentioned the discovery of 
this rare native mehil, in Australia. Mr. Chapman states that the 
lead of the Lake Superior district having been cut, presents the 
colour, the softness, and the ductility of the pure metal. It is not 
generally known that specimens of native lead were found some- 
yefirs since by Mr. Stephen Eddy, in the mines of Grassington, 
belonging to the Duke of Devonshire, in Yorkshire. 

The Secretary, of the Imperial ^ciety of Mineralogy, of St. 
Petersburg, announces that the Society will celelu'ate, on the 7th 
January, 1867, their fiftie^th anniversary, and invites the learned of 
all countries to take part in this celebration. 

M. Fremy read on the 20th of October, in the Academic des 
Sciences of Paris, a note on “ line niethode generale de crisfallisa- 
don.'' This note was published in ‘ Les Mondes,’ with but slight 
omissions, and from its importance we reproduce it from that 
periodical. || 

“ I have thouglit,” mys M. Fremy, ‘‘ that if I could slowly 
eflfect tlie precipitations and decompositions which render bodies 
amorphous, because they are insttinhineous, I should place myself in 
the same conditions as nature, and that I should obtain, in a 

* * Archives dea Scioncca ’ (Bihliothequo Uiiiveratdlc), vol. xxvi., No. 102, 
|). 146. 

t ‘ Tlie American Journal of Science and Arta/ No. 125, 18GG. 

j *TjOS Mondos,’ 29tli Nov., 18GG, p. 521. 

§ * American Journal of Scienot*,’ L’lnatitnt 14th Nov., 18CG, p. 3G8. 

[j * Les Mondes,’ 1st Nov., 1866, p. 392. ^ 
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crystallized state, bodies wliicli iustantanoons jirt'cipitiitions ren- 
dered amorphous. For this purpose I iirst iiiirodiiee two bodies 
which react on each other in liquids of different density's, containing 
^m, sugar, or gelatine. Then I S(}parate them by beds or par- 
titions of porous bodies, such as wood, unglazc^d porcelain, &c., or 
by leaves of unsized paper, which in imbibing them, little by Bttle, 
renders the decomposition slow, and nearly always produces 
crystallized bodies. The porous vessels allow the Uquid which 
they contain to run out very slowly, and often produce beautiful 
crystalhzations, which arc found in the interior of the vessels 
when the liquid has left them. I have thus obtained in- 
soluble bodies in a crystallized state, and often of very perfect 
forms, such as sulphate of barytes, siil 2 )]iate of strontian, carbonate 
of barytes, borate of barytes, chromate of barytes, magnesia, 
sulphur, &c. This method ajqx'ars to mo very generally (ipplicable. 
I have tried to apply it to tlie allailine silicates, by submitting 
them to the action of certain acids, in porous vessels, with the hope 
of obtaining quartz or crystallized silica, wliich is so common in 
nature. Slowly decomposing, they have formed white crystalline 
masses hard enough to scratch glass. I hoped to achieve the pro- 
duction of real quartz, but the crystals dissolved in the alkaline 
hquids, and they were highly hydrated. There were silicates of 
soda, containing — silica, 68 ; soda, 5 ; water, 29. The proportions 
of silicate and w'ator being the same as in Si 0'^, 2 II O. These 
expeiiments confirm the provi^jions of our illustrous confrere, M. 
Chevreul, wlio, to exjdaiji the ])r( sciic(^ of oxalate of lime in certain 
plants, supposed that a soluble oxalate slowly traversing the coating 
of a vegetable cell, or of a bundle of fibre's, could react on a cal- 
careous salt, found in a cavity, and give birth to crystallized oxalate 
of lime. I believe I can say, in conclusion, tlait tlio riKdliod wliicli 
I have published will permit all l)odies wiiich are^ Ibund crystallized 
to he artificially reproduced, whether in the euirth or in organic 
tissues, and consequently that it will afford us much useful know- 
ledge rejspecting their iiie)dcs of jroductiem.” 

Minerals in Spain , — Attention lias again ]) 0 cn drawn to tho 
natural phosphate of lime, wliieli e*.xisls in many parts of Spain. 
The deqiosit which is now attracting atteuition is one stated to have 
been discovered by M. ele Luna, imar Meriela, in the centre of tho 
Estremadura. As far hack as 1844, how’^oveu*, Dr. Danbe^ny, in com- 
pany with Captain Widclrington, exj)Ioreel this district. Dr. 
Daubeny then stated the composition of this phospliorite rock to bo 
about 80 per cent, of tri25hosj)hatc of lime, and 14 of fluoride of 
calcium. From that time until iiow^ no use has been made of this ; 
but, probably, now that a railway is brought near he locality in 
which it exists, it may bo found commercially valuable. M. do 
Luna has forwarded samples of this native phosphate to the Academy 
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ol‘ Science s, and ho proposes to convert it into the acid phosphate of 
lime, at a low cost, hy means of the sulplmrons acid of Almaden. 
M. Chovrcul has recently published a paper “ On the Estremadura 
Phosphate.”* 

New Zealand Gold , — The total export of gold from the pro- 
vince of Otago since 1861, when this gold field was discovered, to 
the end of 1865, was 1,875,053 ounces, and from the commence- 
ment of this year to the latest return from the colony, 69,784 ounces 
have been exported. 

Many of the coals and coal-measure shales of New South Wales 
are now being actively worked for the production of petroleum, or 
kerosene, as they more generally t(‘rm thi}^ oil in the colony. 
At Hartley nine retorts are in action, and they are producing 
1,200 gallons a-week. The refining power now established is said 
to bo equal to 10,000 gallons a-week. To produce this, 100 tons 
of the cannel coal found at Hartley is necessary ; but, we are told, 
a single acre of this coal will furnish mineral enough for a year’s 
supply at the rate of 100 tons a-week. 


JIjiTALLUnaY. 

We ought not to lose sight of the fa(d, that during the period of 
depression of our iron trade, there has Ijccji gr(‘at activity in the 
iron works of Bedgium. The production of 2 )ig-ii‘on in iha district 
of Charleroi has been, during this year, about 500,000 tons. Of 
this 10,000 tons Lave l)eeii (‘xjxuh'd, wliil(‘ 25,000 tons of pig-iion 
have been im 2 )orted. Nearly all the Belgium 2 )ig-iron is now 
W'orked up in the country, and is exported only as inalh.'able iron. 
Belgium, in 1865, exported 57,000 tons less, and lni])ortt‘d 120,000 
tons more, than in th(3 ]>receding year. 

Barytes white (sul])hate and carlxuiatc of ])ai;yta) has been long 
usohI for the adulteration of whitelead ; and, for tliis purpose, it is 
still employed to an extent which is disgraceful. It ir now, how- 
ever, used for the (mamel upon visiting cards, and on pajXT. 
Esjoecially does it find a usc5 in the manuiarture of 2Hq^<*r collars ; 
and wo learn tliat twenty tons of sulphat(i of baryta am used 2 )er 
day in th(; 2 ')a 2 )er-cot]ar manul'actories of X(‘W York (*ity alone?. 

H. Fleck continues his in< 2 uiry “On tla^ Cliara(feristics of 
various Kinds of Coal.”t Ik? Ikwgiu' has 2 niblished an account of 
what ho considers an improv(‘d blast furnac(?. hlx2)eriencc is, 
however, necessary bd'oro it can be pronounc(Hl to be an im 2 )rove- 
ment. Messrs. S 2 ^arrow and Poole, of Ffrwd, in North AVul(‘S, have 
constructed a fuinace with more permanent arrangcmeijts than 

* ‘ Comptos Keiulns,* vol. Ixiii., p. 402. 
t * DiiigU r’s Polytcclinischcs .Touviml/ vol. ISl, p. I'.v 
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usual for taking the gases from the top. The arrangomcnts 
appear very complete. When the furnace is blown in we hope to 
describe it. 

On the Dissociation of Gases in Metallurgical Furnaces,” by 
L. Cailletet, should be consiilted. 

An improvement is said to have lx)en made by Mr. Forster, at 
the well-known Le^d Hills Mines, on the ore-hearth — or what is 
well known to lead smelters — as the Scotch furnace. The advan- 
tages are reported to be, that — 

1st. The improved hearth can be worked continuously. The 
importance of this fact will be patent to eveiy lead smelter, when 
he remembers that the ordinary mode of working with the Scotch 
furnace involves a separate lighting and heating every day, — the 
heating and fusion of the browse of roasted and agglomerated ore 
requiring an hour, at least, for ea(di new operation. By using tlie 
improved hearth there is thus great economy both as to fuel and 
men’s time. 

2nd. No peats are required in the now hearth, at least, that is 
the experience of Mr. Forster at Leadhills. 

3rd. Since the improved hearth has got into regular working 
order, it has given a return of lead four })er cent, greater than is 
yielded by similar ore reduced in the old form of hearth. 

Mr. Novin, the manager at Lead Hills, has furnished us witli 
Buflicient data to make the following contrast of the expense of 
obtaining a ton of lead : — 


In ihe Unimproved Hearth. 

s. d. 

AVa^es 7 0 

Coals, 2 cwt. at 8^fZ. .. 1 

Peats, 2 loads at tid. . . 0 10 

Lime, J cwt. at 10(Z. .. 0 .0 


£010 2 


In Forstor's Improved Hearth. 

8. d. 

Wa^cs 0 Ik 

Coals, 1 J cwt. at 8i^. .. 0 10^ 
J’cats, none .. • * .. 0 0 
Lime, i cwt. at lOtZ. .. 0 


£0 7 5 


Mr. Nevin thus argues as to the economics,! working of the 
improved hearth : — Suppose a smelt-mill to produce 2,000 tons of 
lead yearly, there would thus result in wages and fuel alone a clear 
annual saving of 2751. 

This large saving has been questioned by correspondents in the 
pages of a contemporary journal, but the objections urged have been 
fairly met, and we have no reason, at present, to doubt their 
correctness. 

Those who arc interested in this metallurgical process, should 
consult a short paper by A. Habets,"^ ‘‘ On the Smelting of Lead in 
the Easchette Furnace as used in the Upper Hartz.” 


♦ ‘ Revue Universcllo cles Mines,’ vol. xix., p. 37. 
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Mr. D. Kirkaldy has published some good practical remarks on 
the influence of repeated forging on ^he strength of wrought- 


11. PHYSICS. 

Lianr. — The spectral analysis of the light of the stars has been 
followed up unremittingly by many obs(^rvers. Amongst others, 
Father Secchi has published some generalizations : he divides the 
Stellar spectra into three types. 

The first and most dominant type is that (exhibited by white 
stars, such as Sirius. Their characteristic is a black band in the 
green-blue, and a second band in the violet. 

Half the \nsible stars belong to this type. Two remarkable 
exceptions have been found, the stars y Cassiopeire and Lyrae. 
These are perfectly complementary to the type, and instead of 
having a dark ray in tlie green, have a luminous band. Another 
modification of this type is jn-esented by the constellation Orion (a 
excepted), which has no large bands, and in which the violet lines 
are very difiicult to see. The second type consists of stars having 
coloured bands in the red and orange. The most remarkable 
and typical star of this class is <x Hercubis, the spectrum of which has 
the appearance of a series of columns illuminated from one side ; the 
stereoscopic effect of the convexity of these bands, due to the 
shading, is so surprising, that it cannot be beheld without astonish- 
ment. The third type consists of stars giving fine fines: it 
includes Arcturus, Capella, Pollux, &c., and also our own sun. 
The author says that the spectra of tliese stars perfectly resemble 
that of the sun, Avitli fine lines in the same places. In these 
stars may be seen the princdpal solar rays, B, l3, h, E, F, G, and 
a great many secondary rays. 

As^a proof of the existence of k’ou in the solar atmosphere, M. 
A. J, Angstrom has compared the solar spectrum with one formed 
by two iron electrodes, with a battery of 50 elements, and has found 
more than 460 rays corresponding to the fines of iron. Two 
observations which the author lias made are of interest ; one is the 
certain presence of manganese in the sun, proved by the coincidence 
of nearly thirty lines ; and the other is the discovery of a new 
ray of hydrogen, ^ situated nearly half way between G and H, 
and which M. Angstrom calls h. 

An addition, which may prove important, has been made to 
our knowledge of the obscure subject of right- and left- handed 
polarization. 

* ‘ Deutsche Industriezeitung,’ No. 82. ‘ Organ fiir die Fortsohritte dee Eisen- 
biihnwesens/ New Series, vol. iii., p. 178. 
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M. Gerney has discovered that a supersaturated sidution of 
left-handed double tartrate of soda and ainiuoiiia doc'S not crystallizo 
in contact ^Yith a fragment of tlie same salt light-handcd, and vice 
versa. From an inactive siipersaturatc'd solution of double racc'mato 
of soda and ammonia, a fragment of right-luindcd crystal deter- 
mines only the precipitation of right-handed crystals; whilst a 
portion of the same liquid, in contact with a left-handed crystal, 
produces a deposit of the left-handed salt. 

This supphes a simple means of separating at will from the 
double racemate of soda and ammonia, either of its two constituent 
salts. 

M. Niepce de Saint Victor is perscvoringly continuing his 
experiments on the photographic reproduction of colours. He has 
now succeeded in preparing a silver plate, on wliich all the colours, 
and even white and black, are capable of Ixdng impressed in the 
camera. His sixtli memoir, which has just been communicated to 
the Academy of KSciences, cmitains several improvements in detail, 
principally with tlie view to oldain good blacks. 

A memoir lias been publislied by ]\[. E. Fioicliert, on the 
different refractive powers of Iluids, modiiad liy tladr chemical 
composition. It coidains tlie results ot' ex])(‘riments on solutions 
of common salt of cliffereut strengths, iind the proportions of salt 
shown by Oj)tical means and by ordinary analysis agi'ee very 
closely. An erpially satisfactory result was obtained by solutions 
of sugar; but with alcohol and ac<‘ti(; acid, the differences in the 
refractive indices are only half as great. 

The refraction- and dispersion- ( quivalents of chlorine, bromine, 
and iodine, have been examined Ly Dr. Gladstone, and by diim 
communicated to the British Association. The refraction-equivalent 
of the substance is the product of its atomic weight with its specific 
refractive index — that is, its i iractive index minus one, divided by 
its density. Its dispersion-equivalent is the difierence between the 
refraction-equivalents as calculated for the two extreme lines of the 
spectrum, A and H. 

From the determinations which Dr. Gladstone has made in con- 
junction with the Kev. T. P. Dak^, it is seen that in each case the 
number for bromine lies between those for the other two. The 
refraction-equivalents are, for chlorine 9*8, for bromine 15*5, and 
iodine 24*2, and the dispersion equivalents are, for chlorine 0*5, 
bromine 1*3, and iodine 2*6. 

Heat. — In experiments on radiant heat with the thermo-electric 
pile, M. P. Desains proposes the employment of a differential appara- 
tus, consisting essentially of a single source of heat, of two thermo- 
electric piles, of a double-wire galvanometer, and finally of a rheostat. 
The apparatus is so arranged that the equilibrium, once obtained, 
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remains n inform, however the heat from the source varies ; but if 
the smallest variation takes place in one of tlie radiations, the 
needle quits the zero 2 )oint. The author has applied this apparatus 
to the examination of the absorption of heat by iransparent gases, 
and finds that it gives very deliente and certain indications. 
This may be the case, but we do not see tlmt the arrangement 
described by M. Desains is superior to Wheatstone’s Bridge, 
the construction of which is peculiarly simple and easy, wliilst the 
correct adjustment of a double wire differential galvanometer is a 
most difficult and uncertain operation. 

The chemistry of tlic galvanic battery is a subject which would 
seem to have become almost exhausted. M. Favre has, however, 
contributed some important experiments, in which he has examined 
the amount of heat set in motion during galvanic decompositions or 
combinations. The conclusions at whicdi he arrives are, tlmt when 
a body is decomposed by the battery, the constituent elements, in 
se 2 }arating, absorb a larger amount of heat than they disengage 
again in combining under ordinary circumstances. TJfus, in the 
nascent state, bodies 2 )ossess an excess of heat, which they give U23 
on becoming modified to the ordinaiy state. The author s experi- 
ments reveal another fact, — that secondary actions take place in the 
battery, accompanicid liy a disengagement of heat, which is not 
turne(l to account in the current, and there dor e ho says that electro- 
magnetic machines cannot dis 2 X>se of all the heat set in action in 
the battery. 

M. do Gernez has investigated the subject of the disengage- 
ment of gases from their supersaturati'd solutions (of the soda- 
water type) and has discovered the following facts: — 1st. Solid 
bodies, Irom which the gaseous bubbles are disengaged, lose their 
property after a certain time. 2ik1. Prolonged soaking in water 
also removes this action from them, 3rd. Heat has the same 
action. 4th. Solid bodies, wliich have been in contact with air, 
have no action on supersaturated gaseous solutions. 5th. Air and 
gases provoke the disengagement of dissolved gas. 

Electbicity. — Electricity, although the youngest of the 
sciences, has already produced such marvellous results that some 
knowledge of its principles must, in future, form part of a liberal 
education. To impart this knowledge in a concise form has been 
the aim of Doctor Noad in his ‘ Text Book of Electricity.’* Of 
course, in a work of this sort, much originality is not expected, nor, 
indeed, would it be considered so desirable as a judicious selection, 
from acknowledged authorities, of those facts which form the 
groundwork of the science, and the truth of which has been 

* * The Student’s Text-Book of Electricity.’ By Henry M. Noad, Ph.D., 

F.C.S., &c. Loudon : Lockwood & Co. 

K 2 
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universally admitted. This has been the course adopted by Doctor 
Noad in the present work, and the result is eminently satisfactory, 
including as it does, within the limits of a moderate-sized volume, 
all the information necessary to make tlie student acquainted with 
the present state of electrical science, as well as with tlie successive 
steps by which the knowledge has ))een obtained. Throughout 
the book extracts are freely inserted from such works as the report 
of the committee ‘ On the Construction of Submarine Cables,* 
the ‘ Cantor Lectures ' of Fleeniing Jenkin, and esj)ecial]y 
from the beautiful ‘ Experimental lb ‘searclies ” of Professor Fara- 
day, with which every student of the science should be familiar. 
Of late years the j'^^'^^dical apjdicatioiLS of electricity have 
naturally received more attention tlian the theory of the science, 
and thus we find that, while very few important laws mv of recent 
discovery, the branch relating to electric t(degniphy, and more 
especially to sul^niarine cables, has immensely advaii' i d. ]\rost of 
this advance is due, not so mindi to tin* discovery of new prin- 
ciples, as to the better application of those already discovered, and 
almost the whole of tlie presimt system of testing may be said to be 
based upon two of tliese, viz. Olim’s law, and the law of derived 
circuits. The former is expressed by the formula 



in which equation the current circulating, the electromotive force 
of the battery, and the resistance of the circuit, are connected 
together: while the latter law is simply this, that if two paths 
are open for the electricity to travel by, the quantity circulating 
in each will be inversely as the resistance's of the two branches. 
Wheatstone’s bridge, or the electric balance, is one of the most 
ingenious and valuable applications of these laws ; by its means the 
resistance of any circuit may be found in terms of a known 
resistance. A very clear description of this invention, and the prin- 
ciples on which it is based, is given in the ‘ Text Book.* Most of 
the information contained in the Cantor Lectures,** delivered by 
Mr. Fleeming Jenkin at the Society of Arts, will bo found here in 
a condensed form, together with a full description of the im- 
proved galvanometers and electronometers invented by Sir William 
Thomson. 

Turning from the scientific to the popular side of electricity, 
as exemplified by the induction coil, we find that here also progress 
has been chiefly in the direction of improved arrangement and 
manufacture. In Dr. Noad’s treatise on this instrument,* much of 
the superiority of the modern coils is ascribed to the improved, form 

♦ • The Inductorium, or Induction Coil.’ By Henry M. Noad, Ph.D., P.R.S., 
F.C.S., &c. Second editioii. London : Churchill & Sonit. * 
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of contact-breaker introduced by Mr. Ladd, which allo^Ys the iron 
to attain to the maximum of magnetization before the current ceases. 
The static effects of the secondary current are also largely in- 
creased by the use of a condenser, as suggested by M. Fizeau, 
although the principle of its action is by no means clearly under- 
stood. Dr. Noad’s ‘ Inductorium ’ gives a complete description 
and explanation of these instruments, together with a number of 
scientific and popular experiments which may be made with them. 
The ‘ Small Induction Coil by J. H. is a description of the 
chejiper forms of coils which have lately become so popular. 
Without attempting an exjdanation of their principles, the author 
contents himself with showing their construction, and the pur])oses 
to \Yhieh they may be ap])lied; and, lor the majority oi' j)iirchasers 
of these instruments, his jiamplilet will, we think, bo found 
sufficient. 

Some very valuable researches on the jiropagatiou of electricity 
in highly-rarefi(;d elastic fluids, and on the si ratifications of the 
electric li^it which accompany this pro])agation, have been 
published by M. A. De la Kive. Tlie author has introduced a 
novel method of research, which appears capable of throwing 
considerable light on these obscure phenoinena. He takes a large 
glass globe, furnisla il with four tubulures, having leather stuffing- 
boxes traversed with nu.‘tallic rods. Two of these are connected 
with a powerful BuTis(‘n s batiiTV, and the voltaic arc is produced 
between them. The other two rods arc; hit (aided for the passage of 
an electric, curnait from an induction coil. The voltaic arc is simply 
used as a soiirct; of heat to till the (‘xhausti'd globe with metallic 
vapours, and the phenomena ^Yhich the author has iuvc'stigated, are 
those produced by the i)assage of the; induction (‘urrent through 
this metallic vapour. The ghffie is first well c‘xhaust(.d, and then 
filled with nitrogen, which is rarefied to two or tliree millimetres’ 
pressure, the induct ion-current is then turned on, and thi? Bunsen s 
battery is connected with the other rods, so as to j)rodiicc a voltaic 
arc. In a few minuk'S the intemsity of the induction-(*urrent aug- 
ments consid( 3 rably, and its colour alkus according to tlie nature 
of the points betwxien wdiich the voltaic arc is formed. With 
points of silver or zinc the light is of a decided blue colour; 
with copper, the tint is v(^ry deep green; with cadmium, 
apple-green ; wdth magnesium, light green ; and with aluminium, 
greenish white. In a S(;cond part of the papfu* the author studies 
ttie stratifications of the electric light, which he considers to be 
a phenomenon analogous to the production of sonorous waves. 
The third part is devoted to a discussion of particular pht'nomcna 

* ‘A Popiilnr Description of tho Smnll Iivlnriion C)<nl, witn n Vnricly of vuv 
Bi^intil'iil and Instructive plxporiments.’ liy .J, IJ. Iv^nalon ; V urty A' Cox. 
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wliicli difiereiit parts oi* tlio elect rit* sivatilieutioii pimsut. 
He compares tlu'se plioiiomeiia to tb( >.-•»' ol)S(Tvetl Avliefi a- voltaic 
cuiTent of a certain strength is ])assi'd through a chaii; composed 
of alternate links of platinum and si I V( a*. Tlu3 author ])rov('s, in, 
an ingenious maunta*, that lh{‘ daj k spaet'S of the stiiitilieatious 
conduct (‘lectrieity better than the Inniiiious ])orlions. He sdso 
shows, hy therm; uuetric ohsia‘vati(»us, lliai the t(‘mp(*rai nro of tho 
luminous is more* el(‘vati‘d than that of th(‘ dark portions. 

An improvemeud has been inad(‘ hy M. lledseli on tla^ sonu'- 
wliat celebrated (‘lectric machine of Holtz. Idie macliine is' too 
com])licated to allow of d('seri])lion in ahstrael. With a disc, of 
vulcanite, oO C('ntiiU(*tr(‘s diamet<*r, sjrarks of about 15 e(*niim(dr(*s 
long can bo obtaiiied at the rate of iVom live to ten a Bocoud, and 
having suilicicmt tension to ])ier<-(i a glass one ccaitiiiietre thick, and 
to illuminate (Vmtinuonsly a tiihe of rar(‘iicd gas one metre long. 
In thirty or forty seconds it will charge a battery having an 
interior surface of two square medres, which will burn up a thick 
iron wire one metre in h'Ugtlm > 

The subject^ of llienno-electricity has lately attracted much 
attention. ()ur knowledge' has now lx‘(*u considerably enriched 
by an elaborate memoir by M. Beeqiuu'el on the thermo-electric 
powers of diftenmi alloys, and tlio construction of thermo-electric 
batterie.s. For th<‘niio-])iles for low temperature, lie recomnifaiJs an 
alloy consisting of equal equivalents of antimony and cadmium 
with one-tentli the wtdglit of bismuth, for the jiositive metal, and 
an alloy ot ten of bismutli and one oi antimony for the negative 
metal. For piles ot a high tension the negative metal should be 
German silver, and the positive may be (‘ither tli(3 above antimony, 
cadmium, and bismuth mixture, or fused and annealed sulpliidc of 
copjK!!-; the latter stands the greatest lutat, but gives also tho 
highest resistaiK^e. As suljdiide of copper is a very had conductor 
of heat, it will scarcely lx* 'bund necessary to cool the otlier ends; 
but tlii-d should ]>e done when a metal is us(*d, and tlie lengtli of 
the bar should, in that cas(‘, Ik* incv(‘ased. Th(U'mo-(de(;lric 
piles, on account of their low tension, cannot yet replace hydro- 
electric batteries ; but, for sixcial purjioses, and jiarticularly for 
the study of radiant heat, the jiih^s here d(‘scribed offer new facili- 
ties, and are, therefore, worthy of attention. 

Zaliwski>]\Iikorski lias introduced an improvement in tho 
method of filling and (un])tying the troughs of galvanic batteries 
of two liquids, such as Groves’s or Ihinson’s. Tho pf^rmanent part 
consists of an alternate succession of porous diaphragms and isolated 
carbons. By means of tubes in the lower part, a liquid poured 
into one compartment immediately flows into all the analogous 
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contpart.tu(‘iits; the wliolo of them can also bo emptied simul- 
taneously A\ith a syplion. 

Tlio li-.iueli, tliorel'oro, need not bo moved when it lias to be 
filled UJ* ( nipiied TIjo ziiirn, which nro looso, rest on tlio earbons, 
Vi^liieli pr()|(*ct ibr this ])ijr])()se at tlieii’Uiso; and the eftect of 
reinoviiiij^ one, or inov(\ is not to stop, but only to diminish, the 
intensity ol the ciirrejit. The crmient, wliieli is most r(H;ommended, 
is one cousistin^^ of sulplinr, rendered less brittle by a mixtui’e ot 
tar and hnnpblaek. 


12. ZOOLOGY AXD ANIMAL PHYSIOLOGY. 

Moni'JiOLoaY. 

The Shull . — The expression “ theory of the skull and vertebrate 
skeleton,” which is now very frf'qiieiitly used, certainly requires a httle 
explanation before the ordinary mind can perceive the meaning it 
is intended to convey. When a theory of the origin of species is 
sjx)ken of, we chvarly und<‘rstand wliat is ineant, for we are accus- 
tomed to discuss th(‘ories of the origin of various otlim* things, 
besides speck's; hut a “tlieory of the skull” may relate to its 
origin, to Its use, or to anyone of its functions. Mr, Harry Seeley, 
in a very clevc*r j^aper on this subje(*t, prolaces his rfinarks by 
stating that by a tli(*ory of the skull, h(‘ means it way of presenting 
a set of wf'll-known iaets, so that tlu'V ('Xjdain tlK'mselves. This 
is really what is meant by Professor Owen wh</n he advaiu^os his 
theory of the skull, and liy Prolessor Ifuxh'V Avhi'ii he ajlvances his. 
Mr. Seeley puts forward a view oi‘ tlu' facts known concerning the 
vertebrate skull, which cause's these facts to exjilain themselves in a 
way which dof'S not impugn the finitlamental truth of the views of 
either of tin* two great comparative anatomists, but is in a certain 
W'ay an aftem])t to iiiid the truth which lives in both, and is an 
excec'dingly ingenious and interesting ess^ 3 ^ 

Th(i liual coiK'lusion of Mr. Soeh'y s i heory is, — That the skull 
is the terminal scgincjii of the body, and tliat just as the adjacent 
segments consist of the pliarynx, +he larynx, and a vertebra 
enclosing part of the mairal column, so also tlie skull, which is tho 
termination of these three organs, and where* thi*ir outlets are 
visible, must consist of them also ; th.at the hrain-case, therefore, (the 
termination of tho neural system), is a moditled vertebra, that tho 
bronchial circle of nasal and ])alatine boiu's is a modifu'atiou of the 
trachea, and that the lower jaw is a moditied ril) developed by the 
mouth. The respiratory eiride of bones is tlu* key to the skull.” 

liacofi of Men. — M. de Quatrelages has brought out a work on 
anthropology, entitled, ^ Oceanic Pacos ; the Polynesians and their 
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Migrations.’ lie follows cliiefly tlie couclnsions of the Ainerican 
writer, Jlr. Horatio Hall, and adduees evidence lliat tho 
Polynesians have not bet*ii created hy nation and on the 
spot ; they are by no means a si^oiita neons production of the 
isles oil wliich tla^ are found, nor arc^ tli(\v the remnant of a 
pre-existing population partly dostroyc'd by some calaelysm. 
Whatever the origin of the islands may be, lludr inhabit ants came 
there by voluntary migration, or by involuntary dissemination, suc- 
cessively, and advancing from W(‘st to east. They set out Irom the 
Oriental Archipelago of Asia, have migrated from island to island, 
and are yet doing so. The earlic'st migration was probably not 
antecedent to the Christian era. The race contains mixtures of the 
black, white, and yellow races, in w'hich the last is least prominent. 
The author determines, in some cases, the exact period of the migra- 
tions and colonizations of various jilaces, extending his researches to 
the Maories of ^few Zealand. 

The Anthropoid Apes . — A memoir on the anatomy of a new 
species of chimpanzee has just been published in the Archives du 
Museum, by MM. Gratiolet and Edmond Alix. Those who know 
the scrupulous accuracy and minute descriptive power of the lato 
Professor Gratiolet will appreciate the high value of this work. 
The specimen was sent over to Paris from the Gal)oon, and the 
authoi’s are inclined to r(*gard it as possibly identical with the 
tschego m]x)uve, or the kooloo kamba of M. Du (Jiaillu. They, 
however, complain that the descriptions given by AL Du Chaillu 
are not sufficient for identitication, and liem^e name the species pro- 
visionally, T. Auhrvi ; s(;eing tliat the skull and skins of both 
M. Du Chiiillu’s now species are in the British Museum, it is to bo 
regretted that some attenij^t at comparison is not made. The 
figures of tlie skull gdvcn by the authors strongly resemble that 
of the kooloo kaml^a in its great prognathism and high development 
of the temporal region of the skull Should this species be new, 
we should have the following .species of chimpanzee living at the 
Gaboon : — T. nirfev, T, kooloo kainha. T. ischejjo rnhoimi ? T. 
vellerosus, and T. Auhrvi. It really sf‘ems dc'sirable that careful 
oomparisrms should 1x3 instituted bctwe(3n these would-be species. 
One of the chief points of interest in this w^ork is, that it exhibits 
the method of description which M. Gratiolet considered as the one 
to be pursued in describing the complete anatomy of any animal. Ho 
had intended to illustrate this in a work on tlie anatomy of the hippo- 
potamus, when he was unhappily cut off in the midst of his labours. 

M. de Langle descrilx^s, in a letter to the French Academy, the 
manners of a young gorilla, which was taken from its mother. It 
clings tightly round the neerk of anyone who carries it, and can 
hardly he forced to let go, this being its natural position witli its 
mother. It eats bread greedily, preferiing it to fruit. 
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Externally and internally Parasitic Acari. — M. Guerin Meiie- 
villo in a letter to tiie- French Academy, the sudden ap- 

pearance of innumerable aeari — Tyroglyphus feeulie — on his 
potatoes. In less than eight days these little arachnidans became 
80 abundant as entirely to cover the potatoes, and form a seething 
mass. 11(} is at a loss to account for their remarkable and sudden 
aj^pearaijc'e. 

Mr. Charles Ivohertson, Demonstrator of Anatomy in the 
University of Oxford, has lately described a form of acarus found 
inside pigeons, chiefly amongst the connective tissue of the skin, 
the large veins near the heart, and on the surface of the pericardium. 
In some respects the acarus described agrees with Sarcoptes, but has 
an extraordinary maggot-like appearance. The discovery of an 
external parasite inside an animal, in such numbers as Mr. Eobert^ 
son records, is very remarkable. Colonel Montagu found such 
acari in the gannet, and Mr. Eobertson has since found them in the 
pelican. It is exceedingly difficult to account for their appearance. 
Are they undergoing a normal phase of tlieir existence, or have 
they been accidentally introduced in the cases recorded, and found 
the habitat a favourable one ? 

Nerve endings , — The termination of nerves in muscle is a 
subject which still continues to call forth th(3 energies of microscopic 
observers. Dr. Moxon has published a paper in the last number of 
the ‘ Microscopiail Journal,’ in which he describes the peripheral 
termination of a motor nerve of an insect. The case described by 
Dr. Moxon is one of considerable*, importance), since the insect- 
larva (culex) is one which is plentifully distributed, and any com- 

E etent microscopist can easily lind the particular muscle and assure 
imself‘ of the mode of motpr nerve ending. The muscle is the 
retractor] antonnm, and on it the nerve d('scribed ends in a cor- 
piLscular cxj)ansion. Tiiis is most clearly ligured and descril^ed in 
the paper, and is of course* a strong case against the views of 
Dr. Beale, and in favour of those of Continental observers, unless 
there be one mode of termination of motor nerves in frogs and 
another in insect larva*. Dr. IVIoxon cannot in any way give his 
support to Dr. Beale’s view, but thinks the question discussed 
between Eouget and Kiihne as to the exact method of termination, 
after the nerve has penetrated the muscle-fibre, is that to which 
attention should be given. 


Physiology. 

Action of Prussic Acid in small quantities . — It is rarely that 
our brothers in the Colonies contribute anything to the literature 
of physiology, which is of real value. Mr. Ealph has, however, 
lat(Jy read a pa]X)r l^fore the Medical Society of Victoria of 



138 


Chronicles of Science. [JhiL; 

great interest, “ On tlio Effects t>f rriissi(^ Acid on the Animal 
Economy.” He administered prussic acid to various animals, 
flies, be(‘S, maggots, rabliits, &c., and in all eas(^s found con- 
cretions of Prussian blue afterwards in tlu' tissues, having failed 
to detect any such coloured massc's prt'viously. In two cases 
of persons to whom iwussic acid was administered as a mediidne 
the films and concretions of Prussian blue were noticed in the blood 
with the microscope. From these observations which appear to 
have been most carefully made, he feels satisfied that prussic acid 
causes a change in some of the constituents of the blood, that it 
attacks the iron wdien in mmc particular . condition, and, with 
perhaps the aid of some alkaline base, the Prussian blue is formed, 
which may vary very much, as is well known, in its constitution. 
He further finds that at the same iime as the fern )cyanide is formed, 
amylaceous particle's are set fn'O, and draus some valuabki con- 
clusions as to the formation of corj)ura annjlacea, and suggt'sts that 
the iron in the blood may not iihprobably liaNO otlu'r functions 
l)esidos that counect('d with oxygeii; viz. lliat of bdng a V(‘hi(,‘l (3 or 
medium for holding carl .on and ]iydrog('n tog(*thcr, ami for their 
more ready distribution to the tissms. Dr. Hassall sojiie years 
since pointed out tlu' forniation of inlir/o in the uriiu' and tissues 
of the Ijody. ]\Ir. lial])irs exp(Timents sliow that tlio blue particles 
arc not indigo, but Prussian blin* or a cyanid('. of iron. 

^ llie irorkhif/ (f Dcotlorizinr/ ar/nds . — At a recent 
meeting of the Ashmoleaii Soci(‘ty of Oxford, Mr. Chap]uan, of 
Merton College, described soiiie oxpcrimouls which la^ ha<l been 
performiiig with regard to the action of various deodorizing agents 
on the life of fennonts. Eipxd portions of water containing de- 
composing animal matter were taken, (me was h'ft untonelu'd, to a 
second carbolic acid was added; to a third, sulphate of iron; to 
another, Condy’s fluid, and to a fourth, IhiriK'tt’s. Tlu^ develop- 
ment of vegetable life, whieh is the iiivarialJe accompaniment of 
the destructive fermfuitatioii of organic, matters, was tlu'n looked for 
daily, in each portion of Ihpiid. In the untouched liquid, abundance 
of bacteria, and afterwarcls infusoria, were ay)parent. In tliat to 
which carbolic acid wris added the organisms y)reviously occiijyying 
the solution were kilh'd, hut their lifeless hodic^s wore preserved and 
remained floating in the lirpiid. In tlie (!aso -of sulphate of* iron 
there was comj)leto destruction of all trace of organizcxl matter, 
and a broxvn sediment of peroxide? fi Jl to the bottom of the vessel. 
Burnett’s fluid had an action similar to that of carbolic acid, whilst 
Condy s fluid was found to ac't at first similarly to sulphate of iron, 
but after a sliort period its virtue was (;xhausted and a re-development 
of ferment-causing organisms occurred. The subject is one of great 
interest, and might 1)0 treatc'd in a much more philosophical way 
than' that which Mr. Chapman has adopted. His only object 



139 


• Zooloiju and Anwud Vhymoloyy ^ 

ji))l)ears to liavc3 been to ascertain the practical value of the various 
(leodorniits, and lie decides in favour of sulpliate of iron, as Professor 
l\dtt3nk oiler and Professor Jtolleston had also previously done. 


SllSCKLLANEOUS. 

M. de Quatrofagcs has just published his great work on 
Annelids, illustrated by one hundred and fifteen figures drawn by 
himself from life. The plates are good though not truly coloured, 
and the work is altogether one of very considerable worth. It has 
not, however, as regards the systematic portion, the conciseness and 
sufficient detail of such works as ]\Ialmgren’s and Kinberg’s, two 
Scandinavian naturalists, wlio exhibit most striking ability in the 
treatment of the systematic? zoology of tliesc? invertebrates. M. de 
Quatrexages lias publislied during flic? last twenty years many 
memoirs on families and spc'cic'S of Annelids, detailing new points 
and discoveries in tlieir anatomy and physiology, and in these 
volumes the chapter on anatomy and ph^’siology is undoubtedly 
the best. The author is not a critical naturalist, and hence we 
could not have? expc'ctcnl a more satisliictory result from his labours 
on the classilu*atioii and synonymy of tla? group. This is much to 
be regretted, since* a work whic'h shall tend to set right the species 
of Anialids is much iieoded. l\l. d(3 Qualrtdages, we fear, has only 
added t(x the difficulty of futuri' writci’s. Ilis remarks on the 

iioineuchiture*of pjii'ts in the Annelida ar<‘ very good so far as they 

go, fait there is little ntfrinpi at ]»Jii/os()piiieai ('vnoralizntion. At 
the same time the v.'ork is oiu* of very gri'at value and interest, hy 
an aiitlior who has done more to clucidaU* tlie class than any other 
living naturalist. 

Tlie ‘ l\(;cord of Zoological Lit(*raiurc’ for the year 1865 has 
also appearcHl ; a work of inestimable* value* te) an active naturalist. 
])r. E. P. Wright has succ(*(‘dod ]M(*ssrs. Gre'e*ne and Ceihliold in 
their departments of the work, and ayc are? ])e)und to say that the 
recorders have done? their work excellently well, comjU’ising as it 
does references to, and iieitices of, no l(‘ss than oo,000 pages of 
zoological lite*rature publislie‘d in the ye*ar LSiio. This ‘ ilecord’ 
is of course one tliat ean only he m(d hy Zoologists ; but it should 
also bo placed for reference in the library of every man of science. 
It is one of those? works wliic*h woulel neve'r have stH'ii tin? light 
Avero it not for the disiiitorosted loAa? of silence manifested by the 
publisher, Mr. .Van Voorst, F.L.S., who, if hi* fails to derive profit 
from its publication, is at least entitled to the credit of being one 
of th(? most zealous friends of zoological science that Ave liave in 
(Tri?at Britain. The first number of the ‘ Journal of Anatomy and 
Physiology’ contains chieHy papers read at the British Association 
and Dr. Humphry’s address to his department in full. Besides 
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these, there is a paper by Dr. Lightbody “On tlu‘- Corneal Tissue” — 
an Edinburgh prize thesis— ^vhich is of considerable value ; nlso a 

J aper by Mr. Wood, of King’s College, “On Variations in Unman 
lyology,” and numerous abstmcts and notices of works and nnmioirs. 
We must here state that we are by no means gratified with the 
plates, which are badly executed, and tend to give a journal, other- 
wise of very high character, a slovenly a])pearance. 

In addition to the works referred to, we have to notice Dr, 
Harley’s Histological Demonstrations, which are chiefly reprints 
of lectures delivered by him. The work contoins admirable micro- 
scopical illustrations of the tissues in health and disease, and will be 
fomid of great service to medical students and others who wish to 
keep pace with the advancing knowledge of the day. Mr. Murray 
has published a fourth edition of Darwin’s ‘ Origin of Species,’ being 
the eighth tliousand. 
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I. THE NATUEAL HISTOEY OF PEATAS ISLAND, IN 
THE CHINA SEA. 

By Dr. Cutiibert Collingayood,* Naturalist on board of 
H.M.S. ‘ SiTpcnt.* 

Pratas Island is situated in lat. 20^ 12' N., and long. 116^ 43' E., 
and is of a horso-slioe shaj^jo, occupying the centre of tlie sunken or 
western part of the great Pratas reef. The rc.'ef itself is of a 
crescentic form, extending 13 iiiiles to the eastw-ard, and having a 
breadth from north to south of 12 miles, encloses a lagoon of about 
10 miles in diameter, dotted overAsuth numb(U*loss coral patches and 
shoals. It lies in the direct lino of route between IManilla and 
Hong Kong, and is therefore a spot when' many a good ship has 
been wTeck(‘d, esp(‘cially upon its south-eastcTn side, wdiich is too 
often conceah'd by the thick fogs wdiich ])reyail during the N.E. 
monsoon. The Ih’atas reef and island w^ re surveyed by H.M.S. 
‘Saracen,’ J. Eichards master comimanding, in 1858, and at that 
time it was believed that vessels of 15 feet draught could enter the 
lagoon by the south channc‘1, between the south side of the island 
and the south-west horn of the r<‘ef, but in our recent visit in 
n.]\I.S. ‘ Ser 2 :>cnt,’ Commander Bullock found that although only 
drawing 12^ feet, she could not sahdy make the attc'injit, to niy 
great disappointment, and consequently she w^as anchored on the 
edge of the reef, 3 miles south of the island, which tlius sheltered 
the ship from the strong N.E. wind blowing at tlie time. 

Pratas Island is about a mile and a half long, and half-a-mile 
wide, and is only visible at a distance of 8 or 9 miles in clear 

* It may bo intercsliiig to oiir roatlora to know that tlio author of tlio above 
article gave up bis ocoupationis in Liverpool about a yearsiuco, ainl volunteered as 
naturalist on board one of TI.M.’s surveying ships in the China Sens. 

His friends will be glad to hoar that in December last he waisat Singapore, from 
which place he sent us tlic present article, and was about to proceed to Labuan, 
Sarawak, &c , — The Editors. 
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weather ; not rising in its highest part more tlinn 25 or 30 feet 
above the level of the sea, though th(‘ bushes which coa c'r soiiio 
parts give it an additional elevation of 10 b'l t or so. 

On Monday morning, April 30ih last, Cnpt. ] hillock and I, with 
Mr. 8iitton, chief engineer of the ‘ Serpent,’ visits ‘d the island, two 
hours’ pull from the ship, and I S 2 )ent the whole day in ex})loring its 
character and natural history feature's. It is foruK'd entirely of 
coarse coral-sand or debris, geiK'rally shelving gradually, but in 
some jiarts having a steep bank about 3 fct't high. Tlio interior is 
rough and hilly, from accumulations of similar white sand bknvn up 
from the shore, and so overgrown is it with shrubs as to be in some 
parts almost impenetrable, though the soil might be supjiosed to bo 
anything but favourable to vegetable growth, nothing but sand 
being anywhere visible, and that of the coarsest and loosest 
description. The bushes in some places apju’oach very near the sea, 
and between them and the water’s edge various flowers not unfre- 
quently peep out from the inhospitable soil, including a potentilla, 
an anemone, a plantago, and some grasses. On the west side of the 
island is a deep indc'ntation into which the s('a enters, forming a 
shallow lagoon or bay, on the banks of which the vegetation 
assumes cpiite a park-like aspf'ct ; bushes, and even small trees, with 
spreading branches sju’inging forth close to the ground, producing 
a scene of great luxuriance and some Ix'auty. Amongst the bushes 
immense orthopterous insects (grasshoppers) flew about, exhibiting 
a deep-red undt'rwing, and looking very much like small birds. 
To the shi-ubs also were attached numerous geometric webs, which 
were occui)ied by a specie's of spider belonging to the division 
Acrosoma, having a squarish abdomen, from the u})per surface of 
which project'd several spike-like processc's. This was the only 
species of spidc*r which came under my notice ; and in its web 
there appeared to Ixi as often another sj)ider of the same sj)Ccios as 
any other kind of insect^ the paucity of insect life on the island 
ajq^areiitly driving them to cannibalism. A moth, whoso f'.xpanso 
of wing was about an iiudi, and having small red and black spots 
upon the wing, was pretty numerous, and appeared to be the only 
lepidopterous insc'ct, witli tlie exception of a large clear-winged 
8p(;ci(.*s, which was captured, but unfortunately escaped again. 
Those, with ants and a few carrion beetles, constituted the 

insect fauna, as far as could Ix) determiiuxl during our single visit. 

Among the coral -del uis u|^on the Ix'ach, were numerous masses 
of various sizes, consisting of rolled Astra*as, Madrepores, &c. ; and 
mingled with tluan were fragments of shells of a great many species 
of Conus, Cypra^a, Turbo, Pinna, Hippopus, &c.; but none of them 
entire. Innumerable little Hermits (Paguri and Caenobitm) occupied 
the deserted shells of Naticm' and Neritinm, and larger ones those 
of good-si^ed Turbines ; but I saw no live shells upon the beach. 
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except a few insignificant ones, such as Litorinao and Pnrpnrm ; 
nor, tliongli the ^Yater was liriglit and clear, and I waded out 
as iar as 1 could go, could I anywliere see any traces of Annelids 
or Eeliijiodcu’jns. Tlio Larder parts of tlio sand were Larrow(;d 
with d('Op lioles of various sizes, from wlii(*li (‘iiK'rged from time 
to time a wary and swift-footed crab (Ocypoda), wliicli scuttled 
nimidy down to tlio sea upon tlio tirst sign of approacdiing foot- 
steps, and appeared to Lc aware of us at Lnst at LO yards dislaiice. 
Nor was it easy to ca 2 )tnrc a spfcinu*]!, for wLilo on tlio ona 
liand they never made tlie niistako of running wwaij from the 
sea, on tlie otlim- Land, if cut off, tlicy fled so quickly, and doubled 
so nimlily, suddcuily running tlie opposite way witliout tlio clumsy 
process of turning round, tliat tLiy aflbrdod great amusement and 
not a little exercise and exertion. 

TLc sea in tlie neigliLourliood of tlie Pratas Island Las a very 
variegated appearance, from tLe alternations of bare wLite sandy 
bottom, with patclios of Ulva and Zostera, botli of wliich are very 
abundant. TLe Ulva is a very beautiful reticulated sjiccics, and 
the Zostera leaves float about in all directions and in all stages of 
dcc.ay, generally bearing upon tliem minute dendritic -polyzoa, 
lunulitcs, spirorbis, Ac., witli wLicli tLe towing-net from the sLip 
was rejdenisLed. Pcsidi s tlio Ulva, I obtained several otli(U* species 
of seaweed, wasLed up on tLe beacL, «and (‘ojispicuous among tliem 
a speck's of Padina, very abundant everywLoro in tlieso seas, and a 
Sargassum. 

As miglit bo expected on so small an island, quadrupeds are 
scarce, nor did wo observe any, tliougii it is said tlie universal ILit 
was seen tliere wLeii tLe ‘Dove’ visited tli«‘ spot, nor did I notice 
the bones of any r{uadriipeds AvLicL would ])avo indicaltfl ilieir 
existence tLe re. Tlio sk(‘letous of turtle I met Avitli more tlian 
onc(^, but wlietlier tlioy visit tlio island, or are cast up di.ud upon 
tLe beacL, I am unabic to say. No otLer traces of ri'ptiles were 
observed. 

Pratas Island is occasionally visited by (diiut'so flslKU’nu'n, wlio 
repair to it in tlie ('arly ])art of tlu' year, and tliere is a good junk- 
ancLorage in tlie N.E, coriuT of llu^ lagoon. \V(' soon came upon 
traces of sucL a visit in a cli'ar patch among tlu^ sciad), in tlu' midst 
of wliicL a well Lad been sunk, from wliicli brackisli water might 
b(^ obtained. Tliiu’e were scattered alxiut various inijilemcuits of 
])ottery, in the sljapi? of water-vesst'ls and L 'a pots, somr' entire and 
others more or less broken, and surrounding them were strewed 
gri^at immlicrs of sLc'lls, of a species of Strombiis, tlu^ remnants of 
a past feast, and wLicL remained to form a future IdtcLeii-midden 
in the sand. At the Lead of the shallow inlet or lagoon stood a 
joss-house, or Cliinese temple, in a rather dilapidated (*oudition from 
the effects of wind and weather, the roof nearly torn off, and tlio 
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plank ^Yalls very yliaky, so that the niiii uiul weatlua* had l<‘ft their 
visible traces also the eontoiits and I'uniitiiro. In this rough 
building were 30 or tO josses, or wood(‘u idols, of various sizes, 
once res]>lendent in paint and gilding, but now ladc'd and AV(‘ather- 
worn. Tlu'y were arranged syiimietrically u])on a sort of altar, 
and upon the tables before them were bundles of joss-sticks, packets 
of joss-papers, roub'aux of pap(5r dollars, lucky stones, gongs, torii- 
toms, while around the building were grotes(j[ue wood carvings, 
procession staves, and all the paraphernalia of the Chinese devil- 
propituitors. AVe soon found, however, that they must be handled 
with cau^joii — they were rotting with damp and decay, and har- 
boured numbers of small scorpions, white ants, and ugly-looking 
spiders, which commanded a certain amount of resjxict from their 
malignant and venomous appearance. . The blue-jackets especially, 
with their bare feet, were very shy of walking about in a spot 
where scor 2 )ions had their habitation, but fortunately no ono 
suffered from their stings. Among other offerings to Joss, were 
a number of largo model-ships, representing three-deckers, and 
made of paper stretched upon frames of wood, now much torn and 
dilapidated, but which showed plainly the piratical tendencies of 
the frequenters of the temple, and their desii’e that Joss should 
cast some barbarian ships upon the shore for thorn to j^hmder. As 
far as we could judge, however, from the condition of the place, 
it must have been three or four months since anyone had visited 
the island. 

A slope of long, rank grass led down from the joss-hoiise to tho 
shores of the shallow inlet, upon which, and in the water, were 
strewed immense numlxTS of dead shells of Cerithium, some few of 
which w(irc inhabited by hermit crabs. From observations maxle 
at the island upon the tide, it appeared tliat during the day of 
full moon it was high water at 8 a.ni., and ebbed until 3.15 p.m., 
l^y which time it had fallen 3 feet. It w'as not surprising, there- 
fore, that some of these deserted sliells were high and dry, Imt this 
would hardly account for the fact that, considerably above high- 
water mark, many lay half-embedd(Ml in tho dried mud and thick 
confirmed growth which had long lain alcove high-water mark, and 
bore tho signs of having been well baked and cracked by many 
a noonday sun. The banks of the lagoon laid evidently been 
under water comparatively recently, and much higher up than tho 
tide now reached. 

But although some classes of animals were poorly represented 
upon Pratas Island, there were plenty of birds, and of several 
species, both seji and land birds. A buzzard I noticed several 
times, but it was too wary to allow me to come within gunshot, 
although it offered a tantalizing mark just out of range. I 
observed a very handsome shrike, with an ash-coloured head and 
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black moustache. The blue-jackets reported that they had seen 
a canary, and I afterwards saw mys(ilf a yellowish bird resembling 
the English Siskin, which was probably the bird they had noticed. 
Anoih(;r bird, about the size of a blackbird, was of a glossy metallic 
blue above and fawn-coloured beneath. Its stomach contained the 
elytra of beeth^s. A fifth species })rcsented all the aj)pearance of a 
veritable blackbird, but I could not get near enough to examine it 
closely. A s]:)ecies of swallow, with glc)ssy bluish back, ch('stnut 
neck, and witli a speckled fawn-colour underneath, was flying 
about in considerable numbers ; and on the banks of the shallow 
inlet I saw a bright-coloured kingfisher, very similar in appearance 
and size to our own species. There were also some small birds which 
crossed our path from time to time, with the jerking flight and 
the chirrup of the hard-billed passeres. Large flocks oi' Tringas 
(sandpipers), of at least two species, were visible on the sandy flats 
of the inlet which were left uncovered in the afternoon, and also 
upon some parts of the sea^vard shore of the island, where it was 
inclined to be soft and marshy. There were also two species of 
plover, the one of a reddish-brown colour, with orange-red legs ; 
the other of a delicate mouse colour, with yellow k^gs ; and a 
god wit (Limosa), speckled grey and brown, with gre(.*nish legs and 
a recurved beak. A largci rapacious-looking bird, which came 
sailing majestic*ally within gunshot, was brouglit down, and turned 
out to be the frigate bird (Tachypetes aquilus), a bird (confined to 
tropical regions, but having a wide range throughout them, being 
not uncommon both in the Atlantic and Pacific Occ'ajis. When it 
fell, a strong guano-liloi smell i)ervaded it, which was very dis- 
agreeable. I measured its expanse of wing, which provcnl to be 
nearly 7 feet from ti]) to tij) ; and on opi*ning its stomach I found, 
in a partially digested stat(', three large flying tislavs and two 
squids. Small flocks of a- ])ret ty speci(‘s of white egret frequently 
flew along the shore, and indeed, Avith ganiids, made their a])pear- 
ance about the ship immediately u])on lu'r anchoring oft‘ the shoal. 
I shot one from th(i ship for examinatitm, and found it to be 20 
inches long fioni tip of beak to end of tail, and of a pure white 
colour, with the exception of a finv orange feathers over the base 
of the beak, which tbrmed a sort of crest, bill yelloAV, and legs 
greenish brown. It Avas not j)roAdded Avith any of those sj)0cial 
feathers Avhich adorn our British species. The stomach contained 
a fcAV remains of beetl(\s. 

But the dominant and characttuistic bird of Pratas Island is 
the ganiiet. These birds measure 4 ft. 10 in. from tip to ti}3 of 
wing, and 2 ft. 9 in. total length from beak to tail, which is 
wedge-shaped. The head, neck, back, and tail nvo fuscous, breast 
and belly white, legs and feet yelloAV, and complexly Avebbed. 
They arc common birds on most of these islands, and {p:e Avell- 
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known to soamon. Tlioy fly licavily and nsiially low, toarlosHly 
approacliin^jj jjjiuisliot, ami oviai stoiio’^i throw, ami soiuo ot 

the men aiiuist'd themselves willi throwing himps of coi.il^ at them 
as they flew by, the same bird returning again and again at the 
risk of King knocked down. 

A walk through the interior of tlu^ island among (lie slirubs 
and Imslies revealed to me the domestic economy of thes(' birds. In 
. the 02)en 2>laces, and under the shelter ol' the bush(‘s, tlie mother 
gannets were sitting U])Oii their iK'sts and eggs. The nests wm’O 
mere hollows in the coral sand, slrewc'd Avith a few bifs of grass, 
Avith some admixture of feathers, and 2>erhaps a bit of sea wet ‘d, 
foi’iuiijg, at best, a very rude cradle, in Avliich were dtposited Iwo 
eggs. Tliese eggs wt're about Iht' size of goose (\ggs, whih*, with 
a siis])icioii of a blue tingts not sniootli and glossy like hens’ eggs, 
but mort' or less scratched, as though the scraicht's wtM’e made 
Avlien the ('xt'a’iial coat was soft, and had aIttTwards drit‘d pre- 
sfTving the marks. On(‘ iiest only contaiiu'd ibur eggs. Tlit.i j)oor 
bird sitting u])on this lU'st would show SYini)toins of uneasiness [is 
I approaelad, ])ecking the ground or coarst^ grass fuTctiy witli its 
long, straight boak, but did not ofler to quit the lU'st until 1 was 
Avitliin two or three yards of it, or catu less. Then jikuiiig the 
end of its bill ujioii tlu^ ground, with a gulping eflbrt it vomited uj) 
its meal, depositing it beside the nest, and floundering forward, 
took Aviiig and rose iiito the air. This was tlie procec^ding at 
nearly every one of the hundreds of nests which I disturbed; it 
was evident that the birds had just gorged themselves with food, 
and tlien sat down upon their eggs (unless, indeed, the mate had 
brouglit them food, a cii’cumstance which I did not see myself), and 
that they Avere unable to raise themselves off the ground until they 
had got rid of the superfluous Aveight in their stomachs. On 
examining the vomited food, I fomid it to consist invariably of 
flying-fish, generally of a large size, and usually but slightly 
digested. There Avere sometimes six or soA^on of these fish, in other 
instances only three or four, and in tAvo or three* cuses a squid 
or two intermixed Avith them. But Avhat numbers of flying-fish 
must exist in the neighbourhood to afford such a daily supply to 
so large a number of birds ! and yet avc did not see a trace of 
flying-fishes about the isLund, and might otherAvisc have su 2 )posed 
there were none. MeanAvhilo tlie gannets foiTiicd n thick cloud 
overhead, the noise of Avhose screams and tljc nistliug of avIioso 
wings formed a Av^ild accoiiijianiment of sounds. They floAV so close 
overliiiad that I could have knocked them doAvn with a stick in any 
numbers, and avhs obliged to Avavc my gun about as I Avalked 
along, in order to keep <h(*iii from carrying aAvay my hat. By 
d(3grees the birds rose higlier, and tlxose i had disturbed returned 
to their nests as soon as I had passed a tew yards. 
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In tlio latter part of the afternoon a seining party came from 
the shij), and the nets being prepared, four casts were made very 
siiccesslully. A great number of fish were taken and stowal away 
in th(3 saihbags, but it was too late and too dark to examine them 
very closely, and tliey were distribuhid amongst the ship’s compaiiy 
and dressed for brcaklasi. Among them wcto a grc*at many of a 
large silvery mullet ; no flying-fish, howev(;r. In one of these 
liaiils llie net was so impeded by ilio (piantity of the reticulated 
Ulva b( lure mentioned, that it was drawn in witli great diHiculty. 

It was now dark, and a breeze was springing up. iV blue light 
burnt fmm the shore w^as answered by another from the skip, thus 
distingnishing her jjositioii, and Capt. liullock and I embarking in 
the gig were soon scudding along undta* sail. Mc'antime the full 
moon ]'ose grandly over tlie S(‘a, and in liall-an-liour w^e had 
im^asured th(3 w’ay back to tlie shij) which it had taken two hours’ 
hard pull to do in the morning. 

The to wing-net hanging out from the ship when lying oQ* the 
island Avas, th(3 lirst evening, filled Avilh a dense bi’owii dej)osit, 
wiiicii on examination proved to bo composed solely of Zoea', all of 
the same spcudc'S. The n(‘xt morning on raising it again in the 
same spot, not a Zoi'^a made its a 2 )pearance, but instead of them 
Aver(‘ numbers of I iCiuifm*, Entomostraca, and other minuti3 Crustacea, 
also httle Atlaiiim ; frojids of rc'iiculaied Ulva, and decaying leaves 
of Zostera, upon which were Lunulites, Spirorbis, and minute 
Polyzoa. 

A strong N.E. wind prevented us the following day from 
paying another visit to the island ; while, lying under its lee, we 
remained at anchor for the sake of the shelter it aflbrded us. But 
on the second day, towards sunset, om‘ attention wus attracted by 
the curious plK’uomonon of long rolling AA^aA^(‘S coming in from the 
south-west, which increased as the evening advanced, causing 
considerable motion in the shij). Towards midnight these S.W. 
rollers increased to such an extent, the Aviiid still blowdng strong 
from the NJil., that Captain I3ullot;k deemed it dc'smible to shp 
cable and put to sea, since the proximity of the reef Avas very 
undesinible if bad wx^ither set in, Avhile the rolling sw^Il endangered 
our bumi uig U 2 )on the reef in a spot Avhere our fair-weather 
anchorage left but httle room to spare. Wo kc' 2 )t outside the edge 
of the reef therefore durhig the night, and n(‘xt day aj)proached its 
N.W. cojn(3r. Here Ave saAV the terrible sight of the long hne of 
breakers on our lee side, extending for miles along the northern 
edge of the r(?of, over Avhich the sea, lash('d into foam by a strong 
breeze of some days’ duration, was (hxsliing Avildly in a broad straight 
band of white foam. Finding that the Avind fn'sluuuHl and that 
wo could do no more at the Pratas Shoal, aa’o steered N.E. and left 
the dangerous reef behind. 
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Tlio explanation of the curious phoiiomcnon of S.AV. rollci's 
coming in with a N.E. wind followed in duo time. Q1i(‘y wc're 
caused by a typhoon wdiich was blowing botAveon 200 and 300 
miles to the south of us, and which recurved in lat. 10"^ 10' N. and 
long. 116® 30' E., according to the obsfu'va lions of Capt. (Symington, 
whose shij), the ‘Northfleet/ Avas tAvice caught in it, and Avho 
published an account of the Cyclone. 

Pratas Island being so small a spot and situated 170 miles fioin 
the mainland of China and about 250 from Eormosa, it is rcanark- 
able that so many land-birds should hwo found a home* there ; and 
the incidents of the two or three days Avhich (lapsed during our 
passage from the reef to the Island of I'onnosa \;viv particularly 
interesting, as tluoAving light upon this circumstance. Sh/ering 
N.E. for Tacao-con, aa’c experienced a strong head-Aviiid the Avlioh^ 
way, that is, the diiTction of the Avind being in a straiglit line lioiii 
southern Formosa to Pratas Island, e left tin,* reef cm 31 ay 3rd, 
on tlie 4th a large flock of sandj)ip(:TS rui't us going Avitli the Aviiul 
foAvards Pratas, Avliero no doubt th(‘y Avould lind a n\sli]ig-place. 
But the folloAAung day, being ilu'n a little more, than haJfAvay from 
the reef to Formosa, th(3 rigging Avas scaiuady fr (‘0 at any time* 
during the day from fl^athend guests, Avhich must have b('en driv(‘n 
ofi* the Formosa coast by the Avind, and som(3 of tkm at least Avould 
have reached Pratas had they not found a nesting-place and insoiin.^ 
instances a passage back, (.ni b(3ard th(3 ‘ Serjamt.' The folbnving 
birds I obs(nT(d at A^arious tinms during the day, and somdimes 
scAXTal of th(‘m flying about th(3 ship, and from time to time lying 
on A^arious parts of the rigging ; a ydloAV Avarbler (Sylvia), a yelloAV 
wagtail (3Iotacilla), a shrike'. (Jjanius), grey Avith a black inoustache, 
apparently identical Avith the one already seen on the island, Iaa^o 
species of SAvalloAv (Hirundo), a small heron (Ardea), a very 
handsome blackl)ird rather biggcjr than a common blackbird, Avith a 
crimson beak and a largo white spot on each Aving, a vcTy pretty 
red dove with a white head, a yelloAV and black spotted plover, 
precisely rescmbhng the British golden plover, a species of 
flycatcher ( ? Myiagra azurea), and a bird closely resembling a hen 
chaffinch ( ? JIunia topila). 

This interesting assemblage of birds was evidently but a feAV of 
the numbers bloAvn off‘ the land*(prol)ably Formosa) by the force of 
a moderately strong N.E. Avind, and of them, many would perish in 
the sea, a few would find relief and restoration in pasfiijpg ships, 
and Avithout doubt some would reach Pratas Island, ami finding 
means of subsistence, Avould take up their residence there, and be 
jotted down in the Avi-fuuna of the next observer. 
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J [. NERVE STRUCTURE AND FORCE. 

By Holmes Cootb, P.R.C.S., 

Of St. Barllioluinow’s Hospital. 

A sui’EiiFK^iAL examination of tlie earth’s crust shows, that from 
the most r( iiiote e})ochs there has bcciii a succession of animal forms 
corrc'spondiiig with the nature of tlie atraospheni in which su(*h 
animals w« re franad to live; also that thii transition from sea to 
estuary, and from estuary to rivc.T and thence to dry land, has Injen 
slow and ^\ithout violence*.; and that among the^ marine strata there 
ar(i mingl(‘d both annual and vegetable* productiems belonging to 
Ires] n Wat ei‘ life? or the iiihabilants f)f e;lry land. The study of 
ge'ology tlieivfore? embrace's ne)t eaily tlie structure of the? eartli, but 
like'wise* natural history, (‘omparalive? anatomy, and tlie jiliysical 
sea<‘ne*es generally, and la'iice proves to its follower's a source of 
endle'ss inlelle.rtual enjoy ine'ut. 

Among the e*ar]y ide'as, whiedi strike us, is tlie impeirtant part 
playe'd by the invertebrate or lower forms of animals, as compared 
wdtii the v(*rt('brate, in the history of the revolutions e)f tlie gJeibe : 
through their ce'aseless eiperations, islands are raised in the mieldlo 
of the oce'aii, while from ihe*ir debris such masses as those, w'hich 
constitute our ehalk-cliirs are e*e)nstruct(.‘el. Whate.'ver may have 
bee ‘11 the deerve of the elivine will as to their first creation, they 
must (‘ach in their geiKTations have iii(Teas(.‘d and multiplii'd until 
their missions wvr'o r('sp(*ctiv(dy accomplished. Some inquiry into 
their nalure and organization becomes therefore inten^sting. 

There are twn great functions in operation in all forms of animal 
lit)*, w’ithout wdiich tlu* ra.C(* b(‘comes extinct, namely, alimentation 
and reproduction. Even in tla* most complex organisms, such as 
man, endowed with thehigla'st tamilties and cajiablo of the grandest 
mental efforts, the d(*sire to “ eat to live ” and the fostering love 
of offsjiring constitute the most abiding (uuotions. In savage life 
tho hunter will endure any amount of fatigue to secure his su2)ply 
of food, and will light to the death for the preservation of nis 
young ; and so among brut(3 animals, though in a less degree, until, 
in the more simply organized, the love of self consumes all other 
feelings under the form of a reflex action of personal wants, and 
the young are provided for by those mysterious laws whoso pheno- 
mena we may study, whose source and directing jxiwer ^Y0 can 
refer only t8 the ‘‘ One gre^t Cause.” 

In the vertebrata, the organs of alimentation consist of a tulie 
witli^oral and anal ajicrture; of teeth, to seize and grind; and of 
numerous accessory glands, such as parotid gland, liver, pancreas, 
&c. By means of these tho nutritive material is prepared, that it 
may be subjected to other changes, which convei’t it into blood; 
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and then como excretory organs, siicli as the kidneys, to deprive the 
blood of all noxious principles. But in the invertchrata, the mode of 
alimentation is often more simple, although we may find tlui animal 
supplied with other organs fitted for its own preservation, but, not 
dii'ectly for propagation, such as poison-bags, S 2 )iiiiiing :i])j)aratus of 
spiders, tlic) ink-bag of the coplialoiiods. 

Under most conditions in the animal world the act of repro- 
duction takes place by means of an ovum or (‘gg, wliicli is f(‘cimdat{‘d 
by the spermatozoon, a mysterious g(‘rni moving about in a ]X'culiar 
secretion. The organs, thereton', subst‘rvi(‘nt to sucli (unctions arc 
the most important. But otlicT modi's consist in tlie act of spon- 
taneous fission or division of ilie })areut animal, or by the aid of 
budding or gcanmation. 

The young animal wliich l(‘aves th(i egg ii^vtny olten an exact 
counttTpart of the pai-ent, dillering only in size, as in the case of 
the common chick,* but in a vast numlxT of instances tin’s resern- 
blanc(3 does not exist ; sometiim'S the young najuire yei furtlier evo- 
lution and change; in otlim* case's tlieix' is no res(‘mblauc(^ at all, 
either in form or mode of living; and this In’ood may iv[)(‘at itself in 
its dissimilar character, or may again ac(|uire tlie p(X*uliar organs wliich 
bring it liack to llio parent sliapt‘. Tlum again we hav(‘ tlie well- 
known metainorplioses as illustrated by the larv.e of insecis, in whicli 
the olfspriug, though unlike tlio mother, })asses tlirougli a detinitc 
series of changes, until it again ac([uires the parent form, again to 
rcjiroduce in lik(‘ fashion, and finally to die. 

In all animals this function stxmis under the direction of w’hat, 
for want of a bett{3r term, lias he(.‘n called ‘‘ vital j)riiicip](3,” “ m^rvo 
power,” &c. — not that Lrain ganglia or iH'rve fibre's can iiivai'iably Ix) 
found — but the clianges are^ such as can hardly l^e explained on the 
ground of mere chemical aflinity or of nutrition and assimilation. 

What have we to say of nervii-power ? Viewing it fiom its 
lowx'st manifestation, we may regard it as some dynamic force', 
evolved and regulated by eo-existing, but yet unknown laws. 
Begarded from its highejr attribntexs, we must incline to a jirine^ijilo 
of life, 'which is something superaelded to ordinary laws, something 
which, while it lasts, keeps in abeyance the usual elements of defo- 
rioratiou and decay. Call it what wo will, the ; the vital 
principle ; its presence expresses life and creiitive or constructive 
action ; its absence, decay, dissolution, degradation. 

In the lowest forms of animal life, its presence is recognized by 
no known structure, but wo soon observe nerve ganglia and fibres. 
They first appear about the oral a])orture, their fibres extend to the 
radiating tentacles. The distribution of such nerve fibres an4 gan- 
glia depends on the form of the individual, so that in myriapoda and 
annclida, they are repeated at segmental intervals, or concentrated 
in insecta, whore the vitality is most clearly manifested in the head. 
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But an the higher manifestations of the mind become developed, 
so we notice that the accumulation of nerve-matter about the 
h(‘ad iiK'i vases; and that moreover there is a distinct line of 
dt'niareatioii between one kind of nerve sul)stance, which is white, 
and another, which is grey; in other words, between the ‘‘nerve 
generators,” or liold(.u*s, and the “ nerve conductors.” 

In th(' ])resent comminiieation my object will be to trace the 
relation Ik ‘ tween the habits of the animal and the functions per- 
formed by its diflereiit organs, with tlie apparc'iit object of its 
mission. iSiudi an inquiry, embracing the most com2)rehensive field of 
n;itural liistory, ii])p(‘ars to hk^ to exeevd, in our day, the (‘.apabilities 
of a single individual ; and my remarks must tlierelbro be received 
only as a ])artial contribution towards our knowkxlge on tlio subject. 

Jii both wat(T and air, tlie two atj]u>,s])]iere.s wliicdi su])port 
animal and veg( ‘table lif<‘, nature has ])i‘ovnd(‘d means tor maintaiiiing 
purity and treshness. TJi<‘ antagonistic iniiurnecs of animal and 
vegetable res2)iratiou have long bcH'U ^‘cognized, and similar provi- 
sions are made for fr(‘sh and salt wat(‘r. The great sources of 
impurity in the two latter would ])roceed from the suiface and from 
tht 5 d(‘c‘|), and not from theiut(‘rmediate strata. On th(‘ former, and 
es2)(‘cially in Avarm (dimates, we should find hosts of insect forms; 
ill the latt(‘r, multitude's of inlusoria, small ciustacea, and other 
denize ‘iis of the water. 

It is said that if the young gnat were not devoured by fish, 
watca-fowl, &c., the air Avould become darkcaied, even in this cold 
climat(‘, ly thidr iiimiense multitudes. The same remark a 2 )}dies 
with gr(.*at(‘r I'ore'e', to the mosquito, (‘aedi lemale of Avhicli lays 
annually, on the surface' of AYa.t(*r, about o()0,000 oa a. But there are 
yet otlu'r forms, more minute and mierosco2)ic, AAdiich in summer 
tune may b(‘ dcti'cled in the S 2 )ray tln-oAvn up by tin' 2 ^addle of the 
sh^amboat. AVhat means are 2 a’OAdded for kee 2 >ing Avithin bounds 
this exuberanc(‘ of life? 

Among the most b'autiful a|)2iearan(*es prc'sented ly the ocean 
is the silvtuy 2>hos2ihorescent light, seen on a summer’s night, 
illuminating the track of every boat and dc'fining the contour of 
the waves. This subject has bcicn studied by many naturalists, the 
foremost of whom is M. de Quatrefiiges, of Paris, ayIioso researches 
on Noctiluca miliaris are too AA^ell knoAvii to require comment ; and 
an important addition to our knowledge has also emanated from the 
labours of Professor Huxley. This luminosity proceeds in the 
main from living invei-tebrate animals — Protozoa, Medusw, annelids, 
crustaceans. Among these the most im2)ortant part is played by a 
singular and anomalous creature of very ^simple organization, the 
Noctiluca miliaris just named. This form has been describ'd as a 
gelatinous transparent body, about -jL of an inch hi diameter, having 
very nearly the form of a peach ; where the stalk of the peach 
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miglit be, a filiform tontaclo, equal iu length to about the diameter 
of the body, dejxmds from it, and (‘xliibits slow wavy motions when 
the creature is in full activity. The body is composed of a struc- 
tureless membrane ; beneath this th(‘r(‘ is a layer ot L^ranules, or 
rather, a gelatinous membrane, through whose substmico minute 
granules are seatten'd without any definite arrang('ni(nit. From 
hence arises a lu^twork of very delicate' fibres. Tlu'iei is an oral 
aperture, a sort of lialf oval, with a straight edge aiit< rioi-ly, and a 
deej)ly curved out line postiTiorly. From tli(‘ bottom of 1 1 k* ( )ral cavity 
a very delicate filaimait is occasionally protrud(‘d, wliicli exhibits 
a rajnd undulating motion, and is then suddf'iily witlidiawii ; doubt- 
less, as sugg('sted by Krohn, wlio first discoYei(‘d it, tlie fuiudion is 
to sweep nutritive matter into the oral cavity. Close io the* right 
extremity of the anterior oral margin, is a lioruy-looking S*sha])ed 
ridg(‘, naiiK'd by Huxley, a tootli, 1-7000 inch liigh. The oral 
apt'rture leads to tla^ granular mass of the aliiiK'ntary cayity, from 
which the fibrt'S and the fibrils radiate. 

What purpos(* now does the luminosity of Norfihica servo? 
Passing down tlie .Alediterranean in ISol I was sti uck witli its 
brightness and uniyers.atity on most nights. Is it a voluntary act 
on the part of the animal, or is it det(Tmined only by retk'X laws? 
In the lire-Hy {Lanipijrls XodiJara) it serves for the attraction of 
the sexes, and can be extinguished and renew(‘d as the animal 
pleases. In Nodilwui niiliarlsy its purpose must b(‘. for the attiric- 
tion of its minute prey : tlie oral apiu'ture, its tongue and tedh all 
point to the fact that the animal is carnivorous, and s(‘rves to keep 
down those still more minuh' animal forms, which might oiberwiso 
render the water in which thc'y live and generate, impure. Put no 
distinct nervous system has here been tracc'd. 

Another class of marine animals, also carnivorous, the Actin{,Vj 
live among rocks and broken surfaci's, wller(^ thiiy jierlbrm a similar 
purifying function, by the destruction of animals of larger form 
and of apparently much greater power than they themselves possess. 
But in these, as in the preceding, no trace of nerve matter can 
be clearly found, and yet they exhibit a power of selection which 
gives evidence of sense. If a young actinia be put within the ten- 
tacles of a larger individual, tliat fatal grasp is withheld, while a 
young crab or prawn is promjitly seized and devoured. Its migra^ 
tions, though slow, have usually some definite purpose ; it avoids 
bright light, prcf(r3rrmg the shelter of a piece of rock ; it requires air, 
and will hang, tentacles downward, for hours from the surface of the 
water, floating by meamy^f an air-bladder of its own formation. 

Near the oral apemre we often see a series of bright spots, 
called OccUi; they are not always present, and are subject to change 
of colour — ^are brighter at some times than at others. They have 
been considered by some as organs of vision jilaced on nerve ganglia. 
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but of tliis wc have no anatomical nor optical proof; moreover, of 
what use v oukl sight be to an animal so incapable of pursuit and 
unlit to avoid danger? They can servo no sexual purpose, for male 
and feniak organs are combined in the same animal. They may 
by tlKur bi ightncss attract otlier occupants of the ocean which are 
suitaldc for food, or they may be some of the earliest trac(?s of 
nerv(‘. structure, act(‘d on by light, and serving to direct the move- 
ments towards those regions where life may be best maintained. 

SicboKl expn.'sses tlu^ opinion of most (observers in saying that 
as yet only a very ru<lim(‘ntary and im])erfectly-disti]iguished 
nervous svstem Las been made* out in the ])olyp ; this consists of 
roiiiaL masses, wliieli are regarded as composed of nervous matter 
(ganglia) situated iu the ])arenchyma. A ganglion of this kind 
has l)e('ii Mippos('d to have been ol^served about tlui mouth. Tiives- 
tigations upon their organs of seiise have not been more siu'cessful. 
lT()W(!Ver, the siaiso of toTieh npprnrs developed over the whole 
surface of tlie body, but especially so in tJie extremely iiTila])le arms 
and tentacles ; but, as yet, no tactile nerves hnvci been found in 
these parts. In tlio same manum’, light, to which these animals 
show a gn'ator or less scnsibiliiy, is perceived rather by the general 
surfa(.*e of the body than by special organs. TIktc arc^, however, in 
some spe(*ies, at particular stages of d(!velopment during wdneh 
they swim freely about, ccTtain niccdy-ddiiKtl structures situated 
upon the sid(‘s oil the l)ody, and which may be rc'garded as special 
organs of light and sound. This is the casc^ with Sf/nrori/)ie ; 
and Conjne has in their place four red organs, which cori’espond 
(‘xactly to thos(‘ found on tla* border of the disc of th(‘ pulmogrado 
A(‘(dvplur, and Avhicli have been regardc'd as oigaus of sense. The 
org<uj seen at the base of the six arms of Flciilheria dicliofonia has 
(juit(' the app(‘arance of an eye*; that is, there can be distinguished 
in it a cornea, a crystalline lens, and a red pigment layer surround- 
ing the whole. 

The Kcv. W. Bingley, tlie author of an old but well-known 
work on Animal Biography, gives the following (piaint but truthful 
account of the earth-worm, or as he calls it, the dew-worm (Lum- 
hricus terrestris) : — ‘‘ The most insigniticant insects and reptiles are 
of much more consequence, and liavc much more influence in the 
economy of nature, than the incurious are aware of; and are 
mighty in their effect from their minuteness (which renders them 
less an object of attention) and from tlulr numbers and fecundity. 
Dew-worms, though in ai)pearance a small and despicable link iu 
the chain of nature, yet if lost, might make a lamentable chasm ; 
for, to say nothing of half the birds ainSpbrne quadrupeds which 
are almost entirely supported by them, worms seem to be the great 
promoters of vegetation (which would proceed but iU without them) 
by boring, perforating, and loosening the soil, and rendering it 
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pervious to rains and the fibres of plants, by drawin^r straws and 
stalks and leaves and twigs into it, and, iiiost of all, by throwing 
up such infinite numbers of lum 2 )s, (*all(‘d worin-casls, whicdi form 
a fine manure for grain and grass. Woniis probably jjrovidt^ now 
soil for hills and slopes, where the rain waslic's the earth away, and 
they afteet slopes, probably to avoid Ix liig Hooded. Lands that are 
subj('ct to frequent inundations are always poor ; one great reason 
of this may probably be, lx‘cause all the worms an^ drow)i(‘d.”^ 

Let us examiiKJ the worm more closidy. Its colour is no matter 
of chance: the dark brownish-black hue, r(‘sembling the colour of 
the soil in which it lives, gives the Ijest chance of (vseape^ from the 
keen-sighted birds which make it their prey: and of a similar 
provision we have numberless examples in both invertebrate and 
vertebrate divisions of the animal kingdom; in the former, for 
example, the green colour of the grasshopper, the brown hue of 
the cigale, whose abode is the dried braiicnes of trees. Even the 
converse may be noted, namely, that colours may be made sub- 
servient to predatory habits, fis wo witness in the sandy-coloured 
lion, the inhabitant of a dried and parched soil ; the stripid and 
brilliant-liucd tiger, which lives among the long ginss of the jungle ; 
or the panther, whoso spotted hide may be mistaken for 2 >ai’t of 
the leafy folinge among which it lies crouched. 

The firm thick dermal covering and the muscularity of the earth- 
worm are just such as would enable it to burrow in the moist soil : 
its thickness is great, and by reducing the size of the abdominal 
cavity serves to protect the viscera. The nervous system consists of 
a supra-a3S023hageal ganglion, united by two fine chords, surround- 
ing the gullet with the snlxjcsojdiageal ganglion, and thence pro- 
ceeds a nervous chord along the aWominal aspect of the animal. 
There are no eyes, for siglit is not wanted, but nerve-filainents go 
to the oral aperture, and to the appf3ndages which ])roc(‘ed from it. 

A circulatoiy system, consisting of a dorsal and ventral vessd, 
with transverse^ side brand le , Imt witli no veiy definite current of 
blood, is lx*st adapted for tlie habits of an animal sul)j(3ct to suddf ii 
and un(3(pial prf?ssure, wliile the r(‘Sj)iratory apparatus is an aqueous 
sac, lined with vibratile cilia within the abdominal cavity, on either 
side of the body. 

The mode of rc^production is by a distinct sexual apparatus, 
which com(iS to maturity at fixed times of the year. In every 
animal there are both male and fmiiale organs, although the con- 
gress of the sf^xes seems necessary to impregnation. 

It should ])(*, noticed that in the Annelids wo first observe a trace 
of a “ sym 2 )athetic neWiis system,” of which more will be said 
when speaking of more highly organized animals. 

The acephalous moUusca are cliaracterized by having a headless’ 
♦ r. 500. 
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body, and a very largo mantlo, wliicdi so envelopes tbo body that 
t]iei(i is a SjijK'ious cavity in which both oral and anal orifices aro 
entirely c(>iic(‘alcd. Host are suppli(Kl with a calcareous covering 
teriiKxl tlic shell. The nervous sysbmi consists of a number of 
scalt(T(xl ganglia, united by filaments with the cesophagcul ganglia; 
tli(.‘re is a distinct circulatory a2)paratus ; air-cells or branclihe for 
r(‘S[)iraiion, and in maiiy instan(*es organs of vision. The mode of 
life of tli( 7 'e animals, and tla^ oflices Avhich tiny p(Tform in nature, 
may b(^ sludied by the ]ial)i(s of the Solot ; and the nature of the 
gasteropoda by th(i structure of the Paludum, or the Burcinitm. 

Tli(‘. oblong form of the bivalve razor-sluh is well known; also 
the structure of its foot, wlikh enables it, by change of form into a 
hook or a form of glol)ular anchor, to sink or to rise in the soft 
sand. Sole^i is essentially a sand-borer, penetrating to a depth 

of a foot and a half to two feet, rising for its food, and burrowing 
out of danger, and mostly maintaining its vertical position until 
death overtakes it, when its calcareous covering remains. The liglit 
sandy colour of the shell resembles the soil in which it lives ; its 
cutting shape best enables it to divide the soft sand ; its scattered 
ganglia diftiiso sensation over the seAau*al parts of an animal re- 
quiring no active iiitlinaice of centralized nerve force, but rather a 
lower power g(aierally dilliis(‘d over its irregular shape. 

Tlio S(‘attered ganglia of the nervous system of the invortebrata, 
and the absence of a well-dclined brain, constitute^ an arrangement 
by Avhicih the organic functions of the body may be best sustained, 
without the ('xposuro of the animal to the pi'n eptioiis of pain. 
The movements excite ‘d in its search after food must, in all pro- 
bability, 1)0 reflex, and duo in gn'at part to the physi(*al action of 
the rays of light; or (*urrents caus('d by ciliary movements, bringing 
obj('.cts within its r(‘ach, Avhich, Avhen touch(‘d, are sedzed, swalloAV(‘d, 
and digested. The iict of di^glutition brings tlio food within tho 
influence of fhe strnfion of a livir; but no regular j^eriods of 
hungiT 2)revail, and tho aiiinftl can live long Avithout takijig food 
at ail. 

I>utani2)le ])roAdsion is made for incri'ase and proenution, and in 
many instances by more than one proci'ss in the sam(' individual, 
''.riu^ (‘xh'rnal sc'iises consist chkdiy of sight and touch, but lh(‘p0AAT.r 
is ATry feebly devclop(d, so long as animals are fixed to rocks and 
other objc^cts ; on the otluT hand, in tlu^ invert(hi*ata of flight, such 
as Insccia, the eyes aro largo and compound. Thus it is arranged 
tliat tho rate of increase in n’gard to tlit^so jinimals is not under 
till? disturbing inthnaice of accident or ])assion ; that the su])ply is 
coiisiant and equal to the re(|uircmonfs dP-tho earth, Avliile the 
imjAortant cluuigc's Avhkh aro eflbcted by their death in (*oimti(‘ss 
myi’iads, (itlier as tramt'rs of rocks, or as a sujiply of food to larger 
and more \dgorous creatures, takes jJace Avithout pain or sulfering. 
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or those disturbing emotions ot* the iniiid, implanted ^^ ith more or 
less intensity in all the Yertt‘l)rjite sub-lviiigdom. 

The predaeious habits of the C(‘pliaIo])ods, involving* dthnite and 
rapidly executed powers of locomotion and 2)relieiisioii, with siglit, 
hearing, and the exercise of choice, im})ly tlu' iiecessily ot a very 
diifereiit kind of nervous system. The central mas , it is true, 
forms an cesophageal ring, which consists of a sup( rior and an 
inferior ganglionic mass, coniU'cted by lateral coinniis-nres. Tlui 
su2XTior is small, and sends some delicate lu'i’ves to the ])arts ol the 
mouth. But the inferior ])ortion is V(‘ry large, and ('\t('n(ls aloiig 
the sides of the. o^sojihagus in order to bi* dirt.rtly connecti‘d with 
the broad commissiuTS. An oltiieiory and two oj^tic n(a*V(‘S arise 
from the lateral 2)ortion of this ganglion, while tlu' auditory n(‘rv(.‘S 
have their origin from its inf<Tior surface. Ihom its antei-ior 

1) ord(‘r pass off four or five pairs of laige nerves to tla^ anus, 
and also otliers to the muscle's of the liead. IVom its jiosti'iior 
bord(T arise small nerves for the fumiel, and also tw(j large.' trunks 
for the back of the maiitk'. 

The eye is com2)osed of numerous memla’aucs and is covered by 
the skin, which becomes trans2>ar<'nt in 2>assing ovi'r it, and some- 
times forms folds that su 2 > 2 >ly the want of (iyelids. TIk' ear is 
merely a little cavity excavaleil on each side near the brain, witliout 
semicircular canals or ('xhuiial wliich there is 

suspend'd a membranous sac< containing an otolitci. TIk' Ih'shy 

2) oint of the tongue is undoubtedly a gustatory organ. There are 
olfactory organs situated in th(' iieighbourliood of the eyes. The 
organ most highly d(?velop(‘d is th(^ organ of sight. 

In the cephaloj)ods we find well-marked ‘‘ piimimogastric 
nerves.” They arise from the middle of the inferior C(U‘(d)ral mass 
between the two pallial nerves, or nerves of the mouth ; they 
descend along the neck behind the funnel, the posterior wall of 
winch they pierce, and thence pass under the peritoneum, sending 
several nerves to the ink-sac and riftnifying upon the heart; the 
large vascular trunks, the branchial hearts, and the branchije. 
There is moreover a distinct splanchnic nervous system. 

A nervous system thus highly developed implies the active 
exercise of the organs with which it is supplied. The parrot- 
beaked mouth, the prehensile suckers, are structui'cs whicdi even 
the larger vertebrata would shrink from encountering. Wo read 
of the “ Sejna octoj^odia'' of the early naturalists, attaining in hot 
climates such a size as to measure twelve foot across its centre, and 
to have each of its arms between forty and fifty feet long ! When 
the Indians go out in their canoes,” says Bingley, ‘‘in places 
frequented by these sepia, they are always in dread of their flinging 
their arms over and sinking them; on which account they"' are 
careful to take with them an axe to cut them ofl’”'^ Witliout 
♦ ‘Nat. biography/ ]). 519, 
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such troiiK'iidons powers, W(i may mention that 
sjiilors have iri*ilat(‘(l (•o})]i.‘ilopo(ls witli t]i(M*r hoatliooks, liave 
laid tlieir nala^d arms, immers(‘d in tlie water, suddenly seized hy 
tlie siiekei s, wliile the animal in its fury has endeavoured to plunge 
its h(‘ak-like inoiitli into the flesli. 

But these more highly organized and more locomotive animals 
do not appear to leave such lasting ni(‘morials of their presence as 
tl lose of simj)le construction. Tlieir mission is essentially destructive. 
They keep down redundancy of life, but we do not find that they 
mise atolls like the corals. 

We must, howevc'T, qualify this statement by limiting it to com- 
paratively modern times, for as the late Dr. Mantell remarked, “ Tlio 
living speci(‘s are but representatives of the countless myriads which 
swarmed in th(i ancient seas/’* Their fossil nmiains comprelumd 
the most varied and striking forms of extinct beings that occur in 
tlie si dimejitary strata, from the earliest secondary to the latest 
t('rfci}iry foriuations. Their fossil remains consist of the external 
sIk'Hs, the ossf^h't, or the internal calcareous support, the iiik- 
l)la(ld(‘r, with its inspissated conhmts or seiiia ; the mandibles, and 
sonu^ of the soft jiarts in a state of molluskite.” 

This imperfect sketcliof the tUTVous sysiemof ihe invertc'brates, 
and its ndation to the fuiu-tions whi(di it performs, must server as 
an introduction to the study of those higher iypes to whicli I ho]^e 
at no distant ]aTiod to direct att(‘ntion. In these Ihe relations 
iif stru<*tur(‘ mid function will be mm-e cl(‘arly a]>]>ivcial)le, and the 
(*.oniic(*tion bc'tween botii and the objects of animal ('xistenee will 
b(.‘ made manliest. 


1 ill. TflE POLYNESIANS AND TriElB i\rTOEATI()NS. 
By Aj>fui:j) B. Waluaci;, E.ILO.S., &c. 

dhrn origin of tin' various races of llu' islands of the Pacilic lias 
always been one of tlie most diiluailt jiroMems for flu ])clievers in 
ih(^ unity and tin' recent origin of man. Tludr divii’sily of ])iiysical 
features, of civilization, and of language, tlu' absence of any conti- 
nental rae<'S to wliicli they coidd bo afliliated, and the wide spaces 
of occ'an ov(T wliich they are distributed, have liitlierto seeine'd to 
indicate that their origin (Iat(\s from a period so remote that we 
(’unnot lio])j to determine' it with any apjiroaedi to e-eatainiv. 

M. (^uai-re fage'S, liowewer, an eminent antbrojiologist, has cou- 
rage'ously attenqitod to solve the enigma of tlie origin of the' Poly- 
nesians, tliei most iinpejrtaiit of the Pacific races. H(' ve'ry ju eqiea iy 

* ‘Moflals of (.h-oalioii/ p. 448. 

t ‘ rolyiiCHicna ct Icara Migrations,’ par M. elo Quatrofage^, Mrenbrc 
rinsUtiit, rrofosaour au Museum. I’airis, pp. 101). Arthur Beitraiul, Kclitcur, 
21 , line llautciciiillc. 
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limits this tem\ to the brown races spread o^'er a wide area from tlie 
Btxndwich Islands in the north to New Ze aland on the soulli, and 
from Easter Island on the east to the Tonga and Samoan groups on 
the west, but all speaking dialects of oiu^ ’wcdl-marked language. 
Now what M. Quatrelages attempts to prove is, that these pfoplo 
are simply Malays, who migrated from some islands of the Makiyaii 
Archipelago (probably Bourn in the Moluccas), and have more or 
leas intermingled with the races of Melanesia and Micronesia. His 
evidence to prove this is of two kinds : — first, he endeavours to show 
that a migration has taken place ; secondly, that the Polynesiiins are in 
their physical, mental, and iiioral characteristics, a true Malayan race. 

1. Migrations, — Vie find in M. Quatrefages’ volume a very 
careful suimiiary of all the native accounts of their migi’ations, and 
also of the involuntary migrations that have recently occurred. 
These, no doubt, ])rov() that ihe Sandwich Islands and New Z( 'aland 
have been peopled by einigrants from the JMarcjuesas and Tahiti, 
and the fact of this emigration is contirmed ])y the indejX'ndeiit 
evidence of language. It is i)roved, therefore, that the Polynesians 
have i^assed ov('r immense spaces of ocean, in dirc'ctious not es- 
peciaiiy favoured by winds or currents, and thus the dilliculty of 
any migration, jiierely from its distance', is (]uite ovc'n'ome. It is 
further shown that all the traditions poiiifc to the Samoan group 
and the Eiji Islands as the central points to which almost all 
Polynesians trace their origin. It is to be obs(TV('d lierc* that thrso 
tiro tlie largest of all the islands in the central Paedfaf ndiabited 1)y 
the Polynesian race, and it is tla'se, tlierelbro, that wc should 
naturally expect to luive Sdit out colonii'S to tli(i smalb'r islands. 
So lar we have the strongest corrohoralion of there liaving act nail y 
heeii a migration in the tact of tlie eomnmnity of language, and all 
the legends of these migrations spc'ak of them as having Ijoen nuuh 
by simple men, tlu^ natural aiieestors of tla'. existing I'clynesiMiis. 
But ill the legiaid which refers the origin of the Samoans tlieiiiselves 
to a migration from a largo country “ further west,'’ wo gi't into pure 
legend, — for the mythic Boulotou, wlicaice the lirst iiiliahitants are 
said to have com(>, is a sjiiritual and not a rc'al country, and 
these inhabitants are believed to liavo bc(*n not men, but inferior 
gods. And even tlie direct evidence of migration liaving bx'ii 
gx'.nerally from the west, is by no means so ch'ar as M. Qnaire- 
fages appears to bolioyc ; for one. of the latest authority's on tho 
subject, Mr. W. T. Pritchard, wlio lias spent his whok^ life in the 
Pacific, and wIk) from his long residence in tlio Piji and Samoan 
Islands as British Consul, and his intimate knowledge of ihe 
Polynesian languages, is well qualified to give an ojiiiiion on tJiis 
matter, says it is just tho contrary. In liis ‘Polynesian Ik'iui- 
niscences,’ j). 402, he oliserves; “It is, however, romarkahle that in 
all those many instances of authenticated driftings, the course of the 
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drifted o.aioos liay been from east to west, l)oforo tlie prevailing 
trfid(3 winds, and not from west to east beforti tlio westerly winds ; ” 
during tlic prevalence of wJiicli he tells ns the natives do not 
usually venture out on fishing or travelling expeditions. In this 
case, too, the corroborative proof by langimge completely fails, for 
though there is an undoubted Malay element in the Polynesian 
language, it is an element derived from the civilized Malay and 
Javanese tongues, not from those of the Moluccas, which are totally 
distinct. 

It is to be noted also that this Malay element in the language 
has all the cliaracter of a recent introduction, since the Malay 
words are hardly changed, except by the phonflic character of the 
languag(‘. which lias received them. 

2. Physical Characters. — The Sfalayan origin of tlie Polynesians 
at a coinparaiively recojit date implk‘S much ])liysical similarity; 
for t^ven if the Malay fonned a still larger portion of the 
l^olyiu‘.siaii languag(‘ tlian it does, this would not j^rovo a com- 
munity of race, unless the physical cliaraidcrs also in some degree 
corn'Spondid. It is hero that wo find an absolute defect of all 
evidciK^e b(‘ariug upon the point in question — the similarity of tlie 
P(*lyn<'siaus to any raci^ sj awaking tlie J\lalay language. Almost the 
only evidenc.(‘ addiK'CMl by M. (iuatrcfag(‘S goes to show the similarity 
of tljo brown race (d Timor to tliose of Polynesia. But the Timorese 
ar(‘ not ]\Ialays at all ; tliey lielong to that curious race which has 
close afiiiiiii('s to tla^ Ikqaiaii in all moral and })liysiral characteristics 
except (‘olonr, and (iieir languages are much liirllier removed from 
tla' l\lalay th:iii oven llio Polynesian ilsdf. 'Jlio res('mbLinco phy- 
sic illy of this lare wiih ilu‘. Polynesian proves absolutely nothing 
will) legard to tlie ?dalay (piestion. 

Now let us compare tl)(3 most important and thoroughly 
W(dl-t*stablis!ic(l ])hysical and mental chaj-aci eristics of the two 
races : — 

7 \)hjticnianif, Mti/<(f/s. 

Tull, nvrra^jing — Sliort — 

f) a. 10 in/ . . WilkiM [Snmonns\ a f(, t in. nr 0 I’i. 0 in. 

0 a. . . l)u[)iir('v :Tulii(.iy 

Jluir wavy, early, or irizziy. ILiir alwsiy.s ytrai^lit. 

JicMiU ofli n i’alK * Jn'Mid hcnniy or aoao. 

F;i(*<! lj;ui(l>'oau*, Kurojx’un typo. Kuoo novor ot Fairoprrm tyj)o. 

No.s(! offoa uqnilino. No.so never aquiline, 

Di.sjtosition uetivo and joyous. ])i.'.}>oMlion slow ujul niorosi*. 

(Jliunieier oj)en and fnuik. (.■lianieter (Muiaently seciylive. 

OIUmi (‘reeled slono edilices. Never used stone lor building. 

Uso (loul)lo (umues. Use sinj^lo canoes. 

In the following passages from Consul IIoj)kins’ n^cent work on 
IJawai, the italirized j^assages show points in wliich the Polynesian 
is th(3 exact ()])posito of the Malay : — 

‘‘The hair of the Hawaians is blatdc or hroivn, strong, and 

frequently curhjC ^ 

M 2 
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The Hawaiaiis are strong, well-made, and active, in height 
rather cibove the average of Englishmen. . . The Hawaians possess 
oi courage in an unquestionaVly liigh degree. . . . They 
are now as peaceful a people as any upon earth ; they are more free 
from crimes of violence than any nation that can he named. . . The 
natural disposition of the Hawaians is everything tliat is opposite to 
the gloomy and morose. The pleasant universal ‘ aloha ’ or saluta- 
tion, the merry ringing laughter of the women wherever found, 
proclaim the people to be a ligid-limrted race.'' 

Taking the whole of these diflerences, they appeiir to indicate 
a radical diversity of race, not to k? overcome by any m(‘re similarity 
of colour and some common words in language, which is all that 
really exists to prove identity of race. The one single fact of 
stature is conclusive against any such comparatively rcctmt common 
origin as M. Quatrefages argues for. A race whicli av( ‘rages 
5 ft. 10 in., and has many men 0 ft. *2 in. or nion^, can hardly 
have been derived, at siicli a reccait period as to liave reiainc^d com- 
munity of language, from a ra(*(5 averaging 5 ft. 5 in. or 5 ft. 0 in., 
and among whom a single individual of 5 ft. JO in. is rarely, 
perhaps never, found. Again, the hair of the iMalay is of the true 
Mongol type — black, coarse, and pcHectly straight. Tlie l(‘ast 
approach to wavy or curly hair is never found among the unmixed 
Malay. I cannot find evidence that the Polynesians ever have this 
character of hair, while it is undoubtedly ol‘t(‘n as frizzly as the 
most decided Papuan. Again, the mental character of two races in 
a parallel state of civilization and hdiabitiiig very similar countries, 
is surely of great importance ; y(;t, what cojitrast can bo gr(‘at(.*r 
than between the phlegmatic, susi>icious, undcanonstrative Malay, 
and the active, frank, and joyous Tahitian ? Are we to throw 
down all tliese barriers ot diversity for tla^ sake of solving by jnain 
force a problem that is ])ro]>ably insoluble ? 

3. Geological and Zoological Evidence. — -iM. (iaatndages dis- 
misses witli a very ];ri(if notice tno proofs of a former much gn^aier 
extent of land in the Polynesian area than now exists. Tlase 
proofs are of two kinds : first, the existence of numerous groups of 
coral islands, which are admitted to indicate suiikcm land; and 
secondly, the distrilmtion of animals in the existing islands. That 
coral reefs and atolls are proofs of a subsidence of the land, lias 
never been seriously denied since Darwin's woi-k on Coi-al iloefs 
was published; and as immense ar(*as ol tlici Pacific? are occu])i(id by 
such coral islands alteriiatiiig with volcank? groujis and such as 
show signs of elevatio]), it is only a question of time as to whether * 
man could have inhabited these sunken lands. 

Can we form any notion how long it is since the Pacific lands 
have disappeared ? This can perhajis be a])proximately determined 
by the existing distribution of animals in those islands. The only 
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group we yet know with any approach to completeness are the Birds ; 
and though these may not be supposed to be the best adapted to 
test a question of this kind, yet ornithologists know that a very 
modcrat(3 extent of -ocean practically limits tlie mnge of most land 
birds. The total number of species found in any of these islands 
is very small. For exfimple, if we exclude the waders, swimmers, 
and birds of prey as having roving habits and great powers of 
flight, we find tliat according to the best information only twenty- 
two species of land birds inhabit the group of the Society Islands, 
and of tlieso seven are found in other groups ranging as far as the 
IMarquesas, the Fiji Islands, and even to the Sandwich Islands. 
Tlieso are almost all birds of moderate powers of flight and such 
as inhabit the forests and mountains, and do not generally range 
far. In Mr. G. li. Gray’s list of the birds of the Pacific Islands I 
find eleven s])ccies cf the genera Myzoinela, Melq^Jiar/a, Tatare, 
Monarclia, Corqdulas, Eadynamis^ and IHlIono^yus^vihiiAi are known 
from two or more of the distinct and wdl separated groups of 
islands in tlio central Pacific, and some of them have a very wido 
rang(‘. Among ilu'se arc two very distinct geiuTa, Tatare and 
(Jorqdiilui^, which are entirdy confiiK'd to the Polynesian area. 
Now th('so fa(ds would certainly indicate a more intimate connection 
of the various groups of islands within the period of living species, 
and tluTcdbre Aviihin llie human period, than now exists. Tlie 
phenomena presented by the distribution of man are thus to some 
exbmt reproduced by llu3 distrilaition of land-birds in tla^ same area, 
and entitle us to believe that the subsitlencii of land indicated by 
corjil re{'fs took ])lace since man inhabited the earth. This subsi- 
denc(} was pr()])ably coincident with, perhaps caused by, the elevation 
of the existing volcanic islands; and wliile man and birds WTro 
able to migrate to these, tin* mammalia dwindled away and finally 
])erisln‘d, wIkui the last mountain-top of the old Pacific land sank 
beneath the Ocean. 

This liypothi'sis is oiH‘ which does not outrage nature, as does 
that of th(‘ direct and rc'Ctait derivatum of tlu' Polynesians from the 
IMalays. It harmonizes at once with the (h'ological, the Zoological, 
and th(^ Anthropological jdjenomeua ; and if it is held that the facts 
are not sutlhaent to provt' it, or that evmi if proved it only removes 
tlie origin of the race in 'qm'stion one st(‘]) furthtu’ back into the 
ohsmirity of the past, it may be sugg(^st('d that in a case of such 
admiti;(‘d difficulty wo can liardly do more. We ought not to 
expect that the beginnings of evtTy rac(' are to bo discovered Avithiii 
th(^ short epoch of human history or tradition, and we haAO every 
reason to be suspicious of the theory that professc's such a dis- 
covery. Ill the pn^sent casiA, the very erroneous vii‘ws prevalent on 
the subject arise from two causes. One is the occurrence of a 
numl)er of Malay words in the Polynesian language ; the other, 
the similarity of the brown tint of the Malays and Polynesians, 
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while tliey^ are separated by a group of pooplo of a mueli darker 
colour. The similarity of tint has led many travellers in the one 
area to jump to the conclusion that the people of the other area, of 
which they have little knowledge, are the Siimc race. It unfortunately 
happens that not a single traveller appears to be well acquainted 
with both races, and for tliat reason their opinions as to the 
similarity of the two should be received with great doubt. If, on 
the contrary, my account of the physical and mental character- 
istics of the Malays be taken as correct (and I resided among 
them for eight years), and if it bo compared with that oJ the 
Polynesians givcui by Cook, and by recent travellers and mis- 
sionaries, the difh'rences will bo seen to bo so striking and 
radical, that all idea of their being the Siimo race must be given 
up. Ill the case of the J^lalays in particular, much confusion has 
aristui from travidkrs having coiifbundtid with them the many 
peoples of distinct race whkdi inhabit tlie eastern parts of the 
Malayan Arcliipdago, such as the Tiniorc'se, tlic mountaineers of 
Ceram and Gilolo, and of the small islands nc'iir Guiiu'a; and 
this mistake has been rendend excusabh' by tlie number of half- 
breeds ])etween the two races to be found cvmywliere. ]\rany of 
t]ics^3 p<.‘Oplo are, 2 >erhaps, allied to the Polynesians,* but they lire 
certainly not 3raIaYS, wlio arc (‘ssentially a Mongol rac(s with many 
of the 31ougol character i.dics very strongly mark(‘(l. Pfi])UaTis 

of New Guinea form tin; extreme type of anotlicr and a widely 
ditferent race, and all tlm evidence goes to sliow that in every 
characteristic, except colour, tlu* Polynesians aie nearer to tla.* 
Pajniaus tlian they arc to the ilalays, although it is not iniprobablo 
that they are ecpially distinct from both. 


IV. l.OUIS FIGUIEK. 

Tiieue are two distinct classes of scientific writers whoso labours 
tend to raise the intelligence of our age; those who, ])y the pub- 
lication of original resi^arclu'S (usually in the Transaidions of 
Scientifuj Societies, or in the 2 )ages of h'clinical journals), constituto 
the pioneers of scic-niific progress, and by their industry extend our 
knowledge of the laws of nature ; and those* again, who, a 2 >preeiatiiig 
the value of such original researches, and feding the iiecc'ssity for 
diffusing knowledge amongst the masses in a form in which it will 
be best understood by them, bring their literary pow(?rs to bear in 
a noble cause, and rcaid(‘r comprchcnsi])le to the multitude, laws and 
facts wliich would otlKiiwise Ik^ a|)])reciatcd only by tla^ limited circle 
of what wo are accustomed lo call “ Savans.” Each of these two 

* 1'lio iiiouiiiuiiiccr.s nf (lilolo jind Ci'iain arc ]Krlin])s inie oiiiJior.s of Uio 
l^)lyll(‘sinlls, nnd njiiy rojar.^jcnt tlio (-11**01 of tluit weslcrhj migration from Samoa, of 
whioli Mr. l*iik*har(i H]K;Hks. 
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classes has its work to do, l)ut iiiifortunately neither sufficiently 
a])preciat(‘S the ellbrts of the other. The originator or discoverer 
of new facts and theories is too apt to regard the jx)pular exponent 
of those laws as a ‘‘ hanger-on of Science,” pilfering where he cannot 
honourably gain ; whilst the accomplished litterateur, to whom the 
patient investigator ow(.‘S it that he and his newly discovered data 
are not consigned to oblivion in the archives of some learned but 
little known society, often entertains slight respect for the man who 
lias but one idol besides science, and that is himself. 

Of course there are many noble exceptions to this rule; and 
every day we find the number increasing. Men of research are 
beginning to cultivate their literary powers, whilst clever writers 
find it necr‘ssary to devote a larger amount of time to mastering the 
tacts of science ; and thus wo have in every branch men who com- 
bine the rare talents of correct thought, careful investigation, and 
poetic (■‘xprcssioii; and the sooner all s(*ientitic men become sufficiently 
modest to appreciate the fa(‘t that they can best serve their noble 
calling by condes(;endiug to consult the tastes and feelings of the 
niass(is, or by availing tlienisolves of llic services of those who can 
gain the ear of the multiludt', the sooner will science assume its 
true rank amongst the various branches of human intelligence, and 
its professors will cast aw^ay that stigma of vanity and self-conceit 
which <!)rt(ai attache's itself to them. 

Louis Fignufi* is one of those men whose ardour in the work of 
jiopularizing Science s(‘enis to hnow no t)Oiin(ls. Nothing comes 
amiss to him. lie animates the dead and silent rocks, transports 
his readcT with C(junl facility to the miiie ag(' of extinct Saurians, 
and to tlu' tropical forests of to-day, alive* with the songs of their 
feathered d(*iiizeiLS. 

Now, lu^ conveys him on the wings of thought to the distant 
Coal ])erio(l, ligliting the way with the bright facts of Scien(*o : now, 
he d(‘SC(aids with him into tla* Coal regions of onr owm time, initiates 
him into mysteries of tlie colliers craft, and nhiti'S in gh)wing terms 
how the ])recious fuel lias beiai ii(iliz(*d to con([iier tin elements, to 
minishu- to man’s tastes, d{‘sires,‘'' and ni'cessilies. To-day wo may, 
if wc choose. s[)cieulato with him upon the ap])('aiMnci' of primeval 
man, whilst ho was still sirnggling for supremacy with the hairy 
elephant, the hyi'iia, and th(3 cave-bear,* to-morrow wo may observe 
with him liow th(3 hardy labourers of Spain or Algeria are engaged 
in stri])j)ing the hark of the Cork-tree.* 

Not, however, that his scenic r<'presentations always render his 
scientific views quite eompreliensihle to us, or satisfy us that he is 
quite clear on all dihaied points himself; the strange jumble of 
(h'nesis and Geology, of the placid Garden of Edi'u and tli(' wild 
Flint-folk, point to an element of siqierstition wiiieh it is to lie 
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regretted should have found its way into a work intended to enlighten 
the populace, and convey the results of advancing science. 

M. Figuier (Guillauiue Louis) was horn at lloiitpellier, 19th 
February, 1819, and is the son of a chemist, and noidicw of a pro- 
fessor of chemistry in that town. 

Ho^Yas admitted as Doctor of jMedicine at IMontpellicr in 1811, 
and then removed to Paris with a view to study elKUiiistry, which 
he did under M, Dalard (of the IiLstitut(‘). In 1816 lu^ was nomi- 
nated by the Minister of Public Instruction to the post of Profes-or 
in the School of Plairmacy at Montpellier, and rdiirned U) his 
native town, where he ivanaiiicd live years engaged in his professional 
avocations. In 18o0 he oblaiiu'd the degi'ee ol* Doctor of Pliysical 
Science at Toulouse ; in 185P> he retiiriad to Paris and securi*d a 
vacant Professorship m the School of Iharmacy, by competition; 
and from that time to the present he has been occupied either in 
original rc'searchcs, chiefly in chemiccvpliysiology, or in the coiii- 
pilatioJi of pO})ular scientilic works. Of thesci the l)est known in 
Enghind are naturally those which have iKien translated into our 
own language, and we now mean to devote a hnv pagc‘S to their 
consideration. 

In his ‘World before the Deluge’* ]\I. Figuier, eoiisisi(aitly 
with the views efl" moih'rii men of Science, adoj)ls the lu.hular 
hypothesis as his cosmieal tlauny ; hut although he sc'eks to^state it 
as fairly as possible.', yet scc'ing that his nationality ])recliides him 
from following the? latest re'searches of Jhiglisli pliysicists, and that 
Mr. Bristow, his able translator and editor, is a miiieralogist, and ]iot 
a student of pliysical sciences, Vso think it would have be'cn htller if 
he had passed over Iho hvjiothetical, and leaving the nebular th(‘ory 
to take c\\Yi) of itself, hacl commenced at the beginning of known 
Geological history. 

It must not lie supposed, from these remarks, that wo object to 
the original speculations of jirolbssed geologists as to the origin of 
the (‘arth, for these rriust necessarily jirecide or accompany tho 
determination of tho true charachu* of its constitution, but in 
the volume before us we find thd* hypothesis, as enunciated in tho 
‘Fortnightly lieview,’ of IMr. Tyndall put forward in support of tho 
n(;bular theory, whilst the solid researches of Balfour Stewart, 
]\Iiller, and Huggins are lei't unnoticed. It may he as clear to 
M. Figuier or to Mr. Bristow, us it is to Mr. Tyndall, that tho 
luminiferous etlier is infinitely more attennated, but more solid, 
than gas ; and “ rather resi^mhles jdly than air ; ” but if the author 
or translator had described the experiments of Stewart to show 

* * The World before the Delut^e,* by Tj»)ui.s Fifjiiier ; ti new edition : ibe Ge(doj::jical 
portion earel'iilly reviht;«l utul nnndi f»ri“inal umttor ad«Ied by Jlenry W. Uriniow, 
F.U.H. Thir/y-foiir FjiII lllii.stration.s of extinct n,nimalM and fdrnl lianfLseajx s 
of tJie Aiieierit. World, by Hioii ; and202oHirr tignreH. Lofidon ; Chapman & Hall. 
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that probably there is an ether, and those of the eminent spectro- 
scopic observers of the nebulae, Huggins and Miller, which point 
to the existence of still unformed systems, his readers would 
have had sound scientific facts to guide them, and would have 
been able to compare them with the well-estabhshed data of 
astronomers. 

As the matter stands at present, tlie arguments of M. Figuier 
or his translator are based to a large extent on hypotheses, which 
operate like a double-edged sword. 

For cxam})le, the central heat of the earth inferred from the 
c‘xistouee of volcanoes and hot springs in so many parts of the 
globe, and from the increase in the temperature of Flit, for 
every (K) feet descent, is a very jilausibki argument in favour of 
tlio original state of igneous fusion, ot wliicli these jfiienoiiKaia 
S('.em to be but traces, but it is no ])roof. Although tliis 
increase in temj>erature as wo d^ setmd is stoutly denied by some, 
it seems to bi) generally admitted; but the question still 
remains, could this state of tluidity exist at the C( ‘litre consonant 
Avitli tlie undoubti'd immensi* pr(‘ssure of the circumfenmee ? Sir 
Charles Lyell* says: — ‘'This theory seems wholly inconsistent 
with the laws which regulate the chculation of heat tlirough fluid 
l)odies ; for if tlie central heat wen* as intense as is represented, 
theiu^ niu..;t be a circulation of cnrrenis tending to equalize the 
tem])erature of the resulting fluids, and tlu' solid crust itself would 
be melted. Instead of an original centred h(‘at, wo may, perhaps, 
refiT the h(‘ai of the iiitcuior to clumiical changvs constantly going 
on in the earths crust; for the geiu'ral (‘fleets of cliemical combina- 
tion is the evolution of h(*at and ('lectricity, whicli, in their turn, 
be('onu‘ souj’ces of new chemical changes,” 

WJieii Sir Humphry Davy succi'cded in isolating the metals 
potassium and sodium, it was supposed that immense quantities 
of uiioxidizcd metals miglit exist at great de])ths; and when water 
pei‘(*olating through the rocks gain(‘d access to these masses, 
oxidation of the metals took ^vith the evolutiun of intense 

h(‘at siifllcimit to melt neighbouring rocks, tlu^ hydrog(jn of the 
water would escaixi in tlu^ direction of least r(‘sistance, carrying 
with it molten lava, and jiroducing the ordinary volcanic pheno- 
mc‘na. Dr. Daubeny also su272)orts this view, and there can be no 
doubt that chemical operation going on in the ulterior of the (*arth 
is sufllcient to produce volcanic action of any d(*gree of intensity. 

With regard to the origin of life on our globe, M. Figuier does 
not dogmatizes : — “ Did plants jirecede animals, we cannot tell, but 
such would appear to have been the order of creation.” Our globe, 
he thinks, during the Cambrian and Silurian ^leriods was not yet 
mature enough for the existence of the higher organisms. “ A 
* * PriiicipIcH,’ ath edition, p. 545. 
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pale sim struggling to penetrate the dense atmosplien* of tlic 
primitive world, and yielding a dim and ini})(‘rfec*t light to I ho first 
created beings as they left the hand of the Cri‘at()r, organisms often 
rudimentary, but at other times sulhciently advanced to indicate a 
progress towards more perfect creations.” The absence of organisms 
more advanced in the zoological scale than were the Trilobites, is no 
proof that more highly organized animals did not exist on the 
globe during the Cambro-Silurian period. Those who tliink the 
Darwinian theory approximates to the truth, and especially those 
who hold the “complete” theory, will of coimse believe that 
animals classed as high among the Yertcdirata as the Trilobites and 
Cephalopoda of Lower Silurian rocks are among the Annulosa and 
llollusca, existed at that time in regions of tlui globe from which 
the ocean, })erhaps, for (.'ver excludes the iiKjuiring paleontologist 
from verifying liis conjectures: The discovery of the Eozoon 
Canadense in tlie Laurentian rocks, and the existence of beds of 
limestone in the same syshan, seem to confirm the views of those 
who regard tlie whole* of the Sedimentary rocks, from the Silurian 
and Cambrian upwards to the latest Tertiary beds, as including but 
a partial and fragmeuitary record of the; ])ast life of the globe. — 
impressions of the last-formed links of the great cliaiu of organic 
life on oTir jkuiet — a few of the last cliap ten’s in the book of 
^Ancient Life/ 

Liinostoiie is almost in every case, especially wlien feuiud (‘xist- 
ing over extensive areas, tlie result of organic agency, having b(;en 
fornie.d fre.nn the reunains of marine; aiiiinals, sucli as corals and 
various molluscs. Limestone is iicveT a deposit from 'solution excerpt 
in fresh water, and over very limiteel arenas. Se a-water is computc'd 
to contain much mejre carhonic acid than is necessary to kee.'p the 
linie existing in it in solution ; so that when we find a limestone; in 
a very ancient formation, althougli we may not be able to detect 
any fossil remains, yet we may reasonably infer that it is the result 
of organic agency. 

The au their describes the character and geograjiliical extent of 
the re:)cks of the Cambrian, Silurian, and Old Ited Sandstone periods; 
and enumerates and describes the typical species of each feu’iriation. 
Ho is particularly happy in his verbal picture's of those periods, as 
well as in that of the succeeding Carboniieroiis om. The author^s 
efforts in this direction have hexai ably sectuiele.'d by the artist, 
wliose ]>ictures of the animal and vegetable life of each period are 
admirably executed ; indeed all the plates in the hook are splendid 
specimens of wood'Ongraving, and are well printed, as Avill be seen 
from the accompanying specimens, for which we arc indeht(;d to the 
kindness of M. Figuicr’s English publishers. The student will 
find the rcstoratiojis of extinct animal and vogotahle life of much 
value, whilst the general reader will be; no less instructed at 
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beholding Riich vivid representations of the manner in which nature 
decked the earth at various times duiing a period of untold ages. 

The author seems to think that the internal heat of the earth 
affected the temperature of the surface almost as much during the 
Carboniferous period as it had done during the Silurian epoch. 
Indeed, he imagines that our planet did not experience what we 
call climate, until the commencement of the Tertiary period. “ It 
is a remarkable circumstance,” he says,* “that this elevated 
temperature combined with constant humidity does not seem to 
have been limited to any one part of the globe ; the heat seems to 
have been nearly the same in all latitudes from the equatorial 
regions up to Melville Island in the Arctic Ocean, where in our 
days eternal frost prevails; from Spitzhergen to the centre of 
Africa, the Carboniferous flora is identically the same. When 
nearly the same species, now (extinct, arc met with under the same 
degree of development at tlie equator, as at the pole, we cannot 
but admit that at this epoch the temperature of the globe was 
alike everywliere. What we now call climate was then unknown, 
in geological times. There seems to have beeiJ only ono climate 
ov(T the wliolo globe. It was only at a later period, that is in 
T(‘rUary times, owing to the gradual cooling of the globe, that the 
cold b(‘gan to nmk(‘ its(‘lf f(‘lt at the terrestrial ])ol(‘S. Wlu'iice then 
pro(‘(.*(‘ds this uniformity of teinpei’aturc which W(‘ now ri\gard witli 
so much surprise? It was a coiisequen(*(‘ of th(^ c‘xcessivc heat of 
th<3 globe; tlie earth was still so hoi. in itself that its own innate 
iemptivaiure rmidered tiU3 heal which it received from tlie sun 
superfluous and ina])preciah](3.” That there existed a uniformly liigh 
t( 3 mporatiiro over the whohi gloh(‘, during the Carboniferous period, 
does iK)t n(;ee,ssaril;y follow Trojii the eharaetcr of the vegetation 
alone. That a mild erjuable climate prevaihd at that time rather 
than a very ek^vuted tem[)eralure is tluj more reasonable inference: 
and wo refer the reader to ‘The Prinei])l(‘S of Geology, ’f for an 
admirabhi dissertation on the causes that might ])rijig about such 
a uuiversally equable climat(\ The same inference concerning a 
geiu'ral pi’eval(Mic(‘ of a high teinperatnro over tlie earth might 
seemingly bo draAvn from the nature of tlu' plants of the iMioceno 
p(?riod, found in Iceland, North America, and Gn'enland, within the 
Ardic circle. Proh’ssor Jhimsay,| sjwuikiug on this sul)j(*ct, remarks, 
“ The moaning of this is not yet understood, for many of the plants are 
of a nature that sexsn to bespeak a wariuci* climate than that of tlio 
British Islands at th(i j>resent day, and it is ditlieult to S(M3 how such 
])ln.uts could grow in Arctic regions, whore there is not the stimulus 
of light during lialf tlie year. This is one of tlios('. things which 
W(3 caiijioi explain, and about which we are waiting for liglit.” 
Speaking of tlie genera of Carboniferous plants. Sir Charles LyolI§ 

♦ r. 120. t Nialh edition, i>. 02. 

X ‘ Phywical Geograj>hy uiid (Jeology of llrifuiii.’ § ‘ Triueiples,' 01 li edition, p. 87. 
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says, “ These were formerly coiisitlered so closely allied lo tropical 
genera, and so much greater in size than the corre^sponding tribes 
now inhabiting equatorial latitudes, that tliey wcto thought loimjJy 
an extremely hot as well as humid and equable climate. But 
recent discoveries respecting the structure and relations of these 
fossil plants have shown that they deviated so widely from all 
existing types in the vegetable world, that we have more reason to 
infer, from this evidence, a widely different climate in the Car- 
kmiferous era as compared to that now prevailing, than a tem- 
perature extremely elevated.” 

With regard to the physical formation of the beds of coal, 
M. Figuier embraces the theory generally accepted, that the plants 
grew and decayed in the places in which we now find the coal, 
and were not drifted from a distan(*e. 

He concludes his account of ilie primary rocks with a description 
of the Permian strata, and of the life of the Permian period. An 
awkward fact for the consideration of those who defend the tln^ory 
of a high temperature in the crust of the earth itself at this epoch 
is thus noticed — ‘^Although the Permian tiora imlicates a climato 
similar to that which prevailed during the Carboiiilerous pTiod, it 
has been pointed out by Professor Bamsayas tong ago as ISof), that 
the Permian breccia of Shropshire AVorcestt rshire, &c., affords strong 
pro(»fs of b(‘iijg tlie result of direct glacial action, and of tlio (.‘onse- 
queiit existence at this pmhod of glaciers and icebergs. Tliat such a 
state of things is not inconsistent with the pn ‘valence of a moist, 
equable, and temperate climate, necessary for the preservation of a 
luxuriant flora, hke that of the period in question, is shown in New 
Zealand, where, with a climato and vegetation approximating to 
those of the Carhonil'erons period, there are also ghuiers at the 
pres('nt day, in the southern island.” 

We can sec no analogy lx;tween the climato of New Zealand 
and the state of tilings described hy M. Figuier as existing during 
the Carhoniferous age, althougii there can be little doubt that tlio 
actual climatal condition of tlie greater part of the earth during 
Carboniferous and Permian times was something similar to that 
prevailing in New Zealand at the present day. That glaciers could 
not exist upon a surface having an elevated temperature, due to tbo 
conduction of heat from beneath, is self-evident. 

The close of tlio Primary epoch was, ho supposes, marked by 
local convulsions and disturbances of the globe ; but we need not 
recur to any general cataclysm to explain the passages from one 
ejiocb to another, fur we have seen, almost in our own day, certain 
species of animals die out and disappear gradually. 

The life of the globe during th(i Palaeozoic ages was charac- 
terized by very peculiar forms, both in the animal and vegetable 
kingdoms. The Graptolites and Cystidea of the Silurian rocks, 

* p. 15:^. 
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the numerous genera of Trilobites, the bony-platcd fishes of the 
01(1 lied Sandstone, and other curious forms, are exclusively con- 
fined to this period. The Kugose corals, with one excerption, are 
likewise Taheozoic. Whilst the predominance of Brachiopoda 
^ among the Mollusca and of Crinoids among the Annuloida, gives 
a very marked character to the life of the period. Cryptogamic 
plants of strange forms and unusual size are most abundantly met 
with ; and the microscopic structure of coal indicates that Gymno- 
spermous Exogens were at this time plentiful. 

In treating of the Secondary Epoch, M. Figuicr adopts tliat 
arrangement which divides it into three systems or periods, viz, 
Triassic, Jurassic, and Cretaceous, with the Penarth or Eha^tic 
sub-period_j intervening between the Triassic and Jurassic systems, 
of which a concise and interesting account is given ; and for this 
(Ascription the reader is probably indebted to the talented trans- 
lator, Mr. Bristow. 

The numerous remains of gigantic Saurians found in the rocks 
of the Secondary Epoch have led geologists to name it the Age of 
llcjdiles; but the r('ceiit discov(3ry of several genera of this class, 
in the coal nuusures of Kilkenny, in addition to remains and 
traces of r(‘ptil(‘S pr(wiously found in Primary rcu'ks, tends very 
much to do away with this term, and to doju’ivo the Sccondnry 
Epoch of that almost peculiar feature wliicli sc'cmed to Ix'long 
exclusively to it. The immeiis(' iiumlu'r of s])(‘cies of tlie g('n(?ral 
Am.7iiouites and BehiHnitcs s('cins jiow to b(‘ the only positive 
p'culiar fi^atun) in th(‘ known life of this epoch. The absence of 
Mammalia higher tlian the jMarsnjaal ty]Hi n^sts, so far, upon 
negative cvid(nic(‘, and (W(‘ry advance in geological discoveuT proves 
the fallacy of r(‘as(.)ning (.m the non-(‘xistence of the higher forms of 
that or any other class I'rom such data. 

M. Figuicr describes th (3 litli<.)Agical chara('t(‘r of the rocks of 
each successiw. loruialioJi of this (’j)och. II(^ < ‘iiuna ‘rah ‘S liic chief 
sp(‘ci(^s of animals and plants, gives much information r(‘lativ(^ hi 
the extent, condition, and development of these SecomlaiT rocks, 
and descrilx's minutely the structure and habits of sucli enormous 
rc‘2)til(3S as the IclUliyosciurus, ^Icgalosauvus, Plestosauvus^ and 
Igiianodoo, as W(:‘ll as the strange liantpliorhgnchKS and Vtero- 
itadijliis. Idle non-sci(‘ntific read(T cannot fail to have his curiosity 
awakened to the study of geology by reading of an animal (the 
la/ithijosaurus) having ‘‘the snout of a por2:)oise, the head of a 
lizard, the jaws and teeth of a crocodile, the vertebrm of a fish, the 
sternum of the OrnitlLorkguchuSy the paddles of a whale, and tlie 
trunk and tail of a quadruped.”* Conflicts amongst enormous 
Iguanodons and Megalosauriy and angry meetings between strange 
looking Ichthyosauri and Plesiosauri, dej)ictcd with startling 
vividness by the artist, who presents us with vigorous and lifc- 

* P. 197. 
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liko pictures of tlio periods uiidc^r consideration, will call to mind 
tlie fabled monsters of the Ancients — 


Gordons sind Tlyilras aiul Cliiniaa-.i.s diiv.” 

The lato Professor E. Forbes’s division of the stratified rocks into 
Palfcozoic and Neozoic will probably bo ultimately adopt(‘d, instc^ad 
of Palaeozoic, Mesozoic, and Cainozoic. M. Fi^uier consukas tlio 
Cainozoic strata under the heads of Tertiary and Quaternary, includ- 
ing in the Tertiary, the Eocene, Miocene, and Pliocene fi^rmations, 
and in the Quaternary period describes the Postplioceno, and liec‘.cnt 
Deposits, This portion of the work calls for no sj^ecial remark. 
The plant-life of the glolx) at this period, as well as during the 
Secondary era, is not lost sight of, and is prominently discussed. 
Amongst the engravings arc restorations of tho chief Tertiary Mam- 
mals; those of tlie Eocene period so well known in connection Avdfh 
the name of Cuvier; and tlic* gigantic ] )iiiothej-ium is represented as 
an elephant with recurved tusks proc(‘eding from the lower jaw. 
liecent discoveries, howevei*, would seem to call for a consideral>lo 
modification of our views res2)ecting the afiiniti(‘s of tliis liugo 
mammal, for further remains of this animal, lately found, arc^ 
undoubtally of a Marsupial character. 

Tho |U'incijial features hi tlio aca'ount of tlio Quaternary j)eriod 
are the descriptions of tho ‘‘European deduges,” thc^- (llaeial ejioeli, 
and the Asiatic deduge. The first of these deluges was caused l)y* 
the sudden ujiheaval of tlio Scandinavian mountains: “as th<< 
regions in tho midst of whitdi this great mountainous iqda avjd. 
occurred, as tho sea surrounding these vast s])aces were' ])artly 
frozen and covered with ice, from their ekwation and neighboui*- 
hood to tho pole, tlie wave wliudi swept tlu'se countries cariied 
along witli it enormous masses of i(*o. Tlie sliock j)roduc(‘d by 
the collision of these sov<‘ial solid blocks of fro/di waiters (ic(‘?) 
would only have contributed to increase tlie extiuit and intensity of 
the ravages occasion(;d by this violent cataclysm. d he physical 
proof of this deluge of the north of Eurojic exists in the vast cover- 
ing of unstratified earth which covers all the plains and dc'j^ressions 
of Northern Europe.”* The second European deluge was occa- 
sioned, M. Figuier supposes, by the uiJicaval of the Alps. W(^ 
need scarcely say, there is not the legist proof of either of those 
supposed deluges having taken ^dace. All tlie phenomena attributi'd 
to their action are well known to be the result of icebergs formed in 
the mountain valleys, when tho greiiter part of Europe was sub- 
merged, during the Cflacial epoch. This 2>art of tho work sih'Uis to 
be crude and not well arranged. Wo find scarcely any attirnpt 
made to distinguish these diluvial deposits from those of glacial 
origin. The task would truly be difficult. That the Glacial epoch 
came on suddenly is proved, the author thinks, by the immense 

* P. 367. 
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number of niammotlis Ibuiid frozen in Siberia. On tliig question 
a^aiii, an aequaintanco with Lyell’s ‘Principles’ would be of much 
S(!rvi(*(*, but we cannot dwdl on the su])j(.‘ct. He seems to bo at a 
loss, too, ibr any theory that will explain the existence of this 
iiitciiso cold, which he thinks came on so suddenly. Several iistro- 
nomic-al theories are discussed, none of whicli he adopts. No dimi- 
nution in th(j calorific power of the sun took 2 }]a(‘e at this time, nor 
would any modification of tlie physical geogia])hy of tlio globe, 
that he is aware of, be adequate to produce this excessively cold 
climate; but this is the very direction In which ho should have 
sought for an approximate explanation. 

From considerations based upon a profound and comprehensive 
knowl(3dge of the present physical geograjdiy of the globe, and the 
fluctuations in the relative ])osition of sea and land indicated by the 
history of the sedimentary deposits. Sir Charles Lyell concludes that 
in past ages of the earth there might be, without reference to astro- 
nomical causes, such gradual changes brought about in the jdiysical 
ge{)gra 2 )hy of the globe as to have at one period so high a tem- 
])eraturc prevailing all over the eartli as to banish all trace's 
of snow and glaeners, even from the highest momitains ; aiid at 
anotlier such an intensity of cold as might render the whole earth 
uninliabitalde. 

In the last chapti'r of the work ]\r. Fignii.r treats of the origin 
of tlui liuman ra(i(.‘, and of th(‘ Asiatic delug(\ He, do('S nf)t Ixdic^vo 
in the ajie-origin of man, TIk' first man was placed on tlie earth 
by the Creator in tbe luiglibourhood ol‘ tlit^ Ihiphrah'S. ‘‘There is 
no doubt,” 1 k^ says,* “that ])rimltiT(‘ ]uan passed through a pc'riod 
in wliicli lie had to conbaid for (‘xistiaice with firocious beasts, and 
to live in a, savage state in the woiids and savannas where Provi- 
d(‘nc(} laid })Iacetl liim ; but tin’s jieriod of his existeiu'C came to an 
end, and man, an (‘Uiirn'iitly social being, by combining in groups 
aiiimah'd by the saiia* int(‘n‘sts and the same desiri's. soon found 
iiK'ans to iutimidat(3 llu' animals, to triiniqili 0 V('V the tdemeiits. to 
protect hims(*lf from the iiinuiiKrahle ])e)-iJs which surround him, 
and to subdue to his rule the other inhahitants of th(3 earth.” 
Tiiis jH'i’iod in man’s history, as it is lield by the? autlior, is the 
suhjexd of 011(3 of his illustrations whicli W(.3 have selected for 
insertion, not, however, as a representation of what may lie suj> 
2 >osod to have bt'eii his ap2)earanc(3 at that stage of his existence, 
hut as an oxaiiqile of the admirable illustrations acconq^anying 
the work. It is iiiqiossiblo, in th(3 ])reseiit state of our knowledge', 
to “restore” man as he a])23eared along with the hairy elejdiant, 
the liyeiia, and the cave-1 >ear. M. Figuior then descrilx'S the 
cavt'.-(h'}H)siis, 2 ^eat-l)eds, shell-mounds, and lacustrine Jiahitatioiis, 
and discjusses t]i(3 evidence of the contemporaneity of man and 
certain extinct animals. 


♦ P. 407. 
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The Noachian deluge was the result, ho conjectures, of “ tlic 
upheaval of a part of the long chain of mountains, which are a 
prolongation of the Caucasus. The earth opening by one of the 
fissures made in its crust in the course of cooling, an eruption of 
volcanic matter escaped through the enormous crater so produced. 
Masses of watery vapour or skiam accompfiiiied the lava discharged 
from the interior of the globe, which, being first dissipated in 
clouds and afterwards condensed, descended in torrents of rain, and 
the plains were drowned with volcanic mud. The inundation of 
the plains over an extensive radius was the instantaneous eflect of 
this upheaval, and the formation of the volcanic cone of Ararat, 
and the vast plateau on which it rests, altogether 17,323 feet above 
the sea, the permanent result.”* 

With this extract 'we must close our notice of M. Figuier s 
^ World before the Deluge,’ a book which will probably l)fi r(‘- 
garded in future ages as a fair illustration of the mixed view^s held 
by the various thinkers of our days on geological and 2 >ahe(>ntologit;al 
questions. 

Every reader will find something to his tastc^, and the f 'clings 
of none will outraged by too great ou(‘.-sidediiess. Th(‘r(‘ is tlio 
jdate of the Garden of Eckm, with our first ]')arents and C^ain, and 
the Biblical account of tli<.* Deluge for those wIjo cling to tradition, 
whilst there are calm discussions, well-arranged data, and lla^ 
heautitul illustrations to support a belief in the antic juily of man 
and his contemporaneity with the great extinct mammifera. Le av- 
ing M. Figuier to render these views consistent with eacdi oth(‘r, we 
pass on to liLs ‘ Vegetal de World, anexcpiisite work, which has just 
been issued as a companion to the ‘World be lore the Delug(\’ 

If excellent paper, legible type, beautiful illustrations, and 
good jirinting be any recommendation to a book, this work 
should luive an extensive sale. The first part of the volume 
treats of the structure of the various organs of ])lants and their 
functions. Commencing with the root, the various kiials of 
which are fully descriln d, it passes on to the stem ; the varie- 
ties, structure, and mode of growth of acrogenoiis, endogenous, 
and exogenous stems are chiarly explained ; buds, boughs, find 
bmnehes successively engage tlie reader’s attention ; a brief notice 
of the different modes of grafting is given, and the structures, 
functions, and different forms of the leaf are described in fi pleasing 
manner. “ Leaves,” he says,l: “ transform themselves into other 
organs with wonderful facility. It is, in fact, by modification of 
the leaves that nature produces many essential organs in the lifo 
of plants.” This law of Morphology is often inaccurately stated. 

♦ P. 418. 

t ‘ The Vegetable World : being a History of Plants, with their Boianicul 
Descriptions and Peculiar Properties.* 446 Engravings juid 24 Pull Pnge Illus- 
trations, chiefly from Nature. Chapman & Hall, 1867. 
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Tho converse of the first sentence of the preceding extract is fre- 
quently observed. A leaf is never transformed into any other 
organ ; but where we should expect stamens, carpels, petals, &c., 
leaves are often abnormally developed. All the organs of the plant 
are formed upon a plan, of which the loaf is taken as the type. This 
doctrine of Goethe has been long recognized by all botanists. And 
tracing the liomologues of the leaf in the various forms assumed by 
flowers and fruit, constitutes one of the charms of botanical study 
to the young student. 

Exhalation, rt'spiration, and circulation in j)lants are then glanced 
at by thf'. author, before procfu.ding to describe the various parts of 
thfj flowcu’ and their functions. 

Tlie differeiit kinds of inlloreseence and varietic'S of fruits and 
seeds come under review ; and lastl}’, tlie inten.'sling phenoim'na of 
l(u*un(lation and germination an^ investigated, ])ringing tho portion 
devoted to organography to a closer The chaptd’ on fecundation 
is oxtnunely interesting, and is written in a j)opula]’ style. “ AVhen 
the (>xist(‘nce''*' oi' sexual differences iu vegetables was first propound(‘d, 
ihe diseovcTV produced geiif'ral astonishimuit. If the most con- 
vincing proofs had not ('stablished it, if the commonest obs(Tvation 
liad not allowc'd every on(‘ to verify its reality, it would certainly 
have IwHU class(‘d among tho most singular inventions ever issued 
Irom a pod’s imagination ; but the proois wei’o convincing. The 
demonstraiion of tho existence of sexual organs iu V(‘getables 
became a brilliant and uiiexpcnded tact, exhibiting a wonderful 
analogy between animals and plants, tilling up iu ]>art the gulf 
which had hitherto existed betw(‘on tlie two great classes of organic 
])(‘ings, yidding an iuexhaustihlo fund of r(3tlecti()n and com])arison 
to naturalists and tliinking men. 

“ The ancients had very vague ideas on tins suhject. Yet wo 
hum troni Herodotus that in liis time the Balndonians already 
distijiguished two sorts of Date Palmes. TIkw s])rink](*d tho 
])olleu of one on tlie flower of tho otlim*, in order to pertect tho 
j)r()dncti<)n of the fruit of that valuable tree. 

Cosjilpin, an Italhin pbilosoplier, jihysician, and naturalist, wbo, 
in the lOtli ccaitury, was professor of medicine and botany at Pisa, 
remarked Miat ciutain sets of mereurialis and remained sterile, 
wliile others were ]jroduciivo. He considered the first as tho male 
sets, and the second as the female. In the 17th century, Nehemiah 
(Jrew, a learned English Fellow of the Eoyal Society of Lon- 
don, published in 1682 an anatomy of plants ; above all, Jaques 
Caiu(?rarius, a Gonimn botanist, born at Tubingen, showed the pro- 
cise use of the two essential parts of tho flower, and tlie part that 
each plays in jiroducing tho fecundation of germs. In a letter 
now become celebrated, De Sexu Plantarum, published in 1694, 
VOL. IV. * I'- 177. N 
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Camerarius completely proved the great fact of the existence of the 
sexes in plants just as in animals. This discovery made an impres- 
sion on the minds of naturalists ; it was, in tact, one of the most 
striking victories wliich natural science luid obtained.” * 

Tlie 23 oriion of the work devoted to systematic botany is pre- 
ceded by a sketch of the history of botanical science from the time 
of Aristotle, giving an account of the labours of Grow, Tournefort, 
Ray, Magnol, Limueus, Bernard de Jussieu, Adaiisoii, Laiirente de 
Jussieu, De Candolle, Rolxu't Brown, Dr. Lindley, and othcT great 
botanists ; and it forms a very a2^pro})riate introduction to the study 
of that de2)artnient of the scu'iice. Dr Lindley s son has lately 
written to the ‘ Atla'iueuin,' complaining ot unfair us(‘, made of 
his father’s works in comjjiling the ‘ Yeg dable World.’ J\l. Liguier 
and his editor quote largely from Dr. Lindley ’s works, and ado})t 
his classification of 2)lants; but their obligations to him are 
honourably acknowledged in numerous instances, and the translator 
and editor j)ays the following tribute to his mcadts if — “ Ilis know- 
ledge of vegetable structure was extensive and His 

indefatigable industry and unequalled 2><^wers of gcuieralizatioii 
enabled him to grap 2 )le with and bring to perfection the vast scdiciine 
of rearranging on pliysiological 2^rinci2)les, after (*arefiil structural 
examination, the wlioie vegetable world, llis ‘ Vegv'table Kingdom’ 
remains a monument of immense learning, tecdmic’al knowledge, and 
vast industry. The modern school of botanists may be said, one 
and all, to have been his 2 >upils, and the system he has franud is 
probably the nearest to perfection which the world has yet seen.” 
The classifi(jation proceeds in the asccuiding order, commencing 
with the Diatomaccje. We should 2U-cfer De Candolle’s subdivision of 
the class Exogens into Thalamiflorm, Calycillora*, Corollilloive, and 
Monochlamydm, to that ad()2)ied. 

W(^ were someAvhat puzzlcMl for a moment at S('eing the 2 )ages in 
which the genera Eraxiniis, Olca, Solanum, Nicotiana, Atropa, &c., 
are dc\scribed, head('d “ liosals*” but this is a typogra2diical error, 
and will, no doubt, be rectified in the next edition. 

The engravings, we are told in the preface, are all from nature. 
They seem to have Ijeen drawn from living nature, and not from dried 
specimens, as sometimes seems to be the case in works on botany. 

The concluding portion of the book is on the geographical 
distribution of plants, and is not the least interesting portion ; but 
want of space prevents us IVom giving any furtlu^r (^xtra(ds, for we 
have still to deal with M. Figiiier’s laljours in other de2iartmonts of 
human intelligence. 

Perhaps one of his most attractive productions is after all his 
' Merveilles de la Science,’ and those who have seen the book will 
not be surprised to hear that it has had a very large sale in France. 
It is a work still in progress, and first appears in numbers at 10 cts. 

* P. 177-8. t P. 220. 
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each, and tlirn in series ; and if some enterprising Engiisli pnblislier 
would arrange for its repiildieaiion in England — taking rnro. to 
add a fuller aceount of those Ib’itisli inventions to wliieli J\l. Eiguier 
naturally (hivotes a more liniih'd spaec tlian to tliose of liis own 
couniiTinrai — Ave luiA^o little doul)t that tlie vonture would prove 
reniuiKTjitive. 

s lUerveilles do la Seienee*'*’ is a liandsome (juarto A^oiiune, 
containing a most agreeable history of th(‘ Sl(‘am khigine, St(‘am 
Boats, ]jo('omotiv(“S, El(*(drieal ]\La(*l lines, Lightning Condueiovs, the 
Voltaic Bil(‘, and J^jlcctro- Magnet ism. Loubtless many of liis 
illustrations ar(^ fanciful; at least they represent events in the 
history of Science (such as “James Watt, el udiant h' pfndectionnc- 
ment d(i la naudiim^ d(‘ Newconuai”) Avhich av^tc at the time of so 
little impoj*tan(M‘ in the ey(‘S of thr^ AAorld, compared Avith the 
buhdieries (d* siu'ec'ssful geiieials, that tlay a]-(‘ not iiluly to haA"0 
boasted a sp( cial limner; but b(^ that as it inav, tJa' sfu'lches of the 
A^arious scejies on s<‘ientifi(* history are very altractiv<% and are 
typi('aJ of a ])has(; in Idstorical studiis not to bf* nrd Avith in any 
similar wo7*k. Were it only for his ‘pleasing reminis<'ences of tho 
sci('ntiiic- .llistoiy of Britain, avc could not help giving our 
tribute of admij'ation to i\L Figui(‘r’s work, Avliere tla* reader Avill 
find sk(‘tch(‘S of “ Savery in th(‘ Tavcan,” “ Ilimpdirey Potter, or 
the La;^y (h'nius,” “ Black niaking ('X]»eri]n(‘]i<s on Ijatt'ut Heat,” 
various reniinisceiKH'S of Janu's ^‘v'att and tlie Solio Works, (fee. 

JIh' foreign scenes are also ('\<'(‘lle]d, and the ]) 0 rlraits, com- 
nieiicing Avith that of lau'on and (‘iiding with Buhmkorfi', a]>])ear 
very good, and ar(‘. c(‘rtaiidy of an order hardly to l>e (‘Xpect(‘d in a 
serial at ten centinu'S. AVlam av(‘ add tliat one of the last sketches 
is that of Wihh'S magneto-(‘lectri('al macliiiK^ whicli appeared in 
our nu]id)(‘r of last (XIoImu*, it will 1)0 evident that M. Eiguier is 
not unconscious of thi‘ latest scientific noAvIfi<'s. 

liuhvd it is not lik(‘]y that he (W(U‘ Avill Ix^ J'ar hehind his ag(' as 
long as ho continues to compile and piihlish anofiau* Avork l^elbre 
us, ' L’Annee seiiaitifapK^ et iiidustrielle,'t h> Avhich av(' shall now 
d(Wot(‘ a fcAV closing n ‘marks. 

The frontispi(?ce to j\l. Eiguier s “Annual'’ r(' 2 )r(‘si'nts tho 
(*rupti('!i of th(^ A\)lcaiiic Island of Sanlorin, (-opied from a photo- 
graph, ajid its coidciils compristi accounts of all (‘Aa‘nis and dis- 
(*overi<‘S of note; in e'vcry Iwaiicli of seit'iuax with accounts of the 
])roc(‘( ‘dings of sci(']itiflc societies, and ohituaries of eminent men; 
in(l(‘t‘d it gi’eatly resetid)lf‘s our own “ (1ironi(*h‘S of Scienc(‘." ]\r. 
Eiguk'r sliould, in liitur(‘, r('qii(‘st some ICnglisli IViend to look over 

* * hcM i\rcrv<'il]< s <lt' la Science, on (lescriplion ]M)|inlain' <lr.s Invenfions 
modenie.s/ I’Mr I -onis fi^uicr. ]*ari'e t’anu*, Jonvel C . 

f * L’Aniu‘0 ScieiitilUiuo ot In<lus(ru‘llo, oil Kxj) )M‘ .'Vnmiel den ’I’rnv.'iux Scieii- 
lifupK.s d(i.s InviailioiiH et <ieH Priiieipnli 3 A])|)lieationH de la Seii nee a 1 liidustiio, 
aux Arts, See/ Par Louis Piguier. (11™*’ Anijce, ISOO.) Paris ; Jj. irneliotte A' (>«*. 
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his work, and roctify errors in English names, such as that of 
Brande, which ho spells Braudes, for he must know thfit the 
l>rotherhood lx>twe(*n the scientific circles of France and England is 
becoming more and more intimate every year, and increased 
accuracy is required in the record of their respective labours. 

It is to promote the closer union of the scientific imm on oitlier 
side of the Clmnnel that we have chosen M. FiguiiT as the subjcxd 
of this memoir. AVe might, it is true, have scdected FrenchiiKii 
more deeply versed in some particular branch of science, and betbu' 
known in our own scientific sphere ; but we think tbnt tlu‘ ac(*oiint 
we have given of tlio useful and varied labours of M. Figuiei , the 
favour with which hi^^ treatises liave b(‘('n i'(‘ceived in England, and 
the influence they are likely to c‘xercis(‘ upon bis own vivacaous and 
somewhat volatile countrynn'ii, sufliciently justify oiir cboi('(‘ in ibis 
respect, and we hope to receive many more works from the pen of 
the siime zealous and accomplished author. 


V. THE VENTILATION OF COAT. ]\riNES. 

By Eonnirr Hunt, F.KS., Keeper of the JTining Records. 

The terrific explosion of fire-<laiup in the Oaks collim'y nvixr 
Barnsley, by which more men wer(‘ killed tlian wer(^ ever sacrificed 
in any mine in the world at one time, and the scarcely le ss Siul 
calamity at the Talk-o’-th-Hill colliery in North Staffordsliire, Iaav(! 
forcibly drawn attention to the modes employed for the extraction 
of coal from the inclosing rocks. The results (>f llu* in(|uiries 
instituted have servcxl to prove that, in th(*. colliery w1i(T(' the 
greater number of lives were lost, all the arrangeriKfnts W(‘re such as 
would be produced un. -er thf? most siitisfactory inariagement ; whilst 
in the other there were evidcLces of neglect arising from lax 
system of discipline which prevailed. Therefore, in re-examining 
the question of ventilation — wliich appc'ars iior*es.sary, since W(? 
desire to remove some of the numerous (?rrors which prevail — we 
may keep Vx'fore us with advantage these* Yorkshire and Stafford- 
shire coui(*ries as representing reap(‘ctiv(?lY a good and an imperfe(*t 
system of coahmining. 

The Inspector 8 r(ipor is, which have* been published regularly for 
ten years, inform us that about 1,000 men are killed annually in 
this country, in raising our coal from its bed. Tliis has been long 
known, but, excepting by those who are directly brought in contact 
with the coal-mining population, it has passed unheeded. It is only 
when a great catastrophe occurs— and scores, or it may he hundreds, 
of men are killed — that public attention is aroused, and directed to 
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tlio lamentable fact, that the agent which gives us so much comfort 
at home, and which enables us to maintain our manufacturing and 
commercial supremacy abroad, is obtained at such a mournfiil cost. 
Men tlien ask one of another, camiot this be prevent(?d ? and many 
an fictive mind, perfectly innocent of any knowledge of the con- 
ditions of a coal-mine, at once favours the world with crude sug- 
gestions. Floods of letters appear in the newspajaa’s, many of 
tli(‘m iiidicjiiiiig tluj strong(ist possible desire to do good, but at the 
sam(3 time most of them show a want of that acquaintance with the 
physic^al liuds and the mechanical a])])liances, wliicli must be closely 
stiiJi(}d andfaiiiiliarly known, ere any — even the least — improvement 
can be hojx^d for, in the practice of coal-mining. Nor is our legis- 
latur(‘ tree from this spasmodic effort to (.‘fleet a good. For yc'ars 
the ri3])orts of Her ]\Iajesty s Inspectors have been laid on the table 
of the House of Coinmuns. TJicy have regularly told tlie tale, 
wdiich Ave now re])eat, and yet no member has felt sufficiently inte- 
r(3st(3d in tlie matter to make an earnest eflbrt to secure a better 
state of things. 

Wc3 are indebted to Mr. Atkinson, H. M. Inspector of Collieries 
for Durham, for the following compilation, showing the results of 
fatal accidents Avliich have occurral during the last ten years. 



i 

1 


Miners killed by — 




Ton.s of Coal j 



^ 





roisfii 

Explo- 

Falls of 


Miscel- 



I 

1 

siotis. 

rt)of. 


larieous. 

1. 

NortlninibciliMKl, Cunihcrlaiid,! 

92,82r.,4;i3 1 

18G 

308 

118 

520 


uml Nortli Durham / 




2. 

SdUlli Durlnnii 

120,240,072 1 

48 

202 

110 

359 


‘North and Kast Lanonsldro 

50,001,875 1 

238 

208 

132 

148 

4. 

Wrst Laiicashiro and North \ 
Waits / 

70,442,000 

100 

358 

227 

210 

Tj. 

Yt>ik.shir(‘, Dcrl)y8liiro, and 1 

i 

80, CIO, ul5 i 

340 

238 

130 

79 







il 

Lfico.sh’r ami Wiirwiok . . • ! 

00,080,310 

52 

228 

115 

150 

7. 

Nortli IStnliord, 81iro])»hiro, 1 

41,000,000 

121 

202 

150 

112 


ami (.Mirsliiro / 



1 


s. 

Stviilii Slsdlortlsldro .... 

70,183,405 

120 

1 745 

310 

112 

u. 

IMoiimoutlisliiro, (nomM.-istur- 'i 

52.804,500 

! 231 

1 354 

90 

102 


shirt', nntl Soiiu'i>i.'ishiro / 


1 


1 

11). 

Soldo W:ih's 

04,951,130 

i 412 

! 530 

123 

J 292 

11. 

Iv.i.st Disliit;! ol’Sfotland 

54,208,000 

i 27 

. 210 

93 

1 82 

12. 

Wt'st Di.stritd of Srotland . 

59,082,807 

I 00 

1 

i 

91 

. 1 . 


Total . . • , . 

840.015,052 

1 2,019 

3.053 

i 1,710 

; 2,234 


Si MMAKV FOU 'I'BN VKAIW. 


N 

o. 

For cent 



Dt idhs from firo-damn oxnlosiona , 

. 2,010 

20-30 



l''all.s of rt*of ami coal . • 

.... 

. 3.0 

53 

30 • 87 



Shaft accidents .... 


. 1,7 

10 

17*24 



JMisccllaiu'ous iiccitUnts in mines and al)ove- 





Kronml 

.... 

. 2,234 

22*53 





9,010 

100 bo 





182 


Hie Vent iJid ion of Coal iMine^. 


[April, 


A clo.=^o oxamiiiiition of tlioso retnnis tlu' followmcj lucaii 

animal uviTa.^e of miiiiTs killed, l>y (‘acli class ot a(*c‘i«l(‘ni, in cwli 
inspector’s district. 

, ill 

[■A1>1.)- Callw.C \t. i.l.nt-.' Suruliy 

Mens. llt'tif. Ill sll.ltl" ('.lllM-'i. tiiil. 


ao-i 0 i‘J*J ; aio:; 

a -2 :U-() !)-4 ! 20-2 ; OH S 

31 a 27 1 12*2 I lo-a 

m -0 at a la i i ii -2 i s:m> 

21-2 . 25*0 ; la o I 7-2 I (u;-4 

2-4 22 1 10-1 I IM I 49-0 

;> 0 20 0 22‘0 ' S-1 .79*1 

11*4 7.7-a :n-a i lo i I 2 s i 

:;i*i :; 7 -o s-o j 7-:{ | si*7 

.aa I ^ :m 1 ii o ' 2r)-i i2i-:{ 

2 2 2 a- 1 :')•(» :’)!>• 9 

(I* 2 22 a S-2 ' a* *2 a» 9'9 



Oil’ t) '1(H> • 0 

1(;7' 

■0 

ISM 

91S-2 

Iron.stone XTines in eonneetioii ) 
with eoaldit Id.s / 

(M 4i)‘0 

:]0‘ 

0 

1.7-0 

91-1 

d’ot.d 

ic.iet; 

197' 

n ' 

r.u;- 1 

lon9‘3 


1. Tin- imuilicr nf .tcci.lc'it" inv.ilviiiir dl lilr i’l c-ik*!! y< nr . S.7I 

2. 47. <■ iiuiiilicr (if liv< - li '•I in each y. :.r On IIk- aOdVe a«'ciilfiils ln09 Ii 

a. 7'li ■ nfinili. I- d/‘ rcilicrics in tJic I ■rii(< (| Kin<;-.ldn( .... a,2.'>»» 

4. Accidniil^ lilt I* Icrc t.ciMir aiiiiUal'y at r.itla r It --i thrm tua- 

thiiil of til-- colli ric-. 

a, A life i> In. t :iiinn.i!l\ :if onc-tliiid o( tin C(.ili« ri( s. 

0. ^,>Ma;jfify of co.'il r.ii.-'Ctl annually 9S,(l(M>.fiOO fon^. 

7. 'i'lioii foic a lilt* lo'l for. ofct.ii] mi-., d .... I>7. 111.7 

•s, A'al nc (/f I iio <Y; i I iMiM-<| al j»it ni<»(C II .... .f2 1,.7nn.<in() 

9. A life i' lo.>l ill flit- |iro(liictio"» of coal valued al . ♦J21.I>'.ti) 

Wo 1. •aril also iVoiii tliis cxaiiiiiiation, tliat exjilosioiis of firi!- 
damp arc* not tlie nio.st licfpicut caiisf/.s of death. Tlai’e an? killed 
in ea(*h year - 


By explo'-ioms of hre-<larnp 

fcieu 

b'all-i (li I'tiol 

dic.-r, 

Aeci dents in .shaft.s .... 

197-0 

Sundry eaiijse.s ..... 

lOC.'l 


1009*3 


Of (jonrso, tlie loss of nearly 400 lives in the two terrilih' explo- 
sions of last year will greatly f;leva.to the av(‘rai^e for soiiu^ years 
to come. ]hit thi' llarnsley f'xplosioii imist, in its disastrous results, 
be n^^arded as an exeejitionul ca.se, as 7ve shall endeavour to show. 

With great industry Mr. Wm. Green, jnn., has collected 
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“(Jlironicir.s and Kocords ” of the Northern coal trades. This 
carriers ns hack to 1180, and gives a table of accidents. We have 
sin(*(; Kibes'^ iinj)eidect and intermittent records of tlie colliery 
ex})losioiH, and wlien the workings in onr collieries were far less 
extf‘7isiyr tlian they now are, we find some very serious a(x;idents. 

At hVitfi(^ld colliery, in Durliam, in 1708, sixty-nine lives were 
lost ; and in 1710 betwr^ni seventy and eighty pt.Tisljod in the 
Beiisham colla.Ty. Until towards the end of the last century the 
lists of accidiuits are few ; not that tla^y did not oamr, but it was 
thought unwise to re 2 )ort them. In 176*7, we find in the ‘ Newcastle 
Journar the following curious paragraph: — ‘‘As so many deplorable 
accidents have lately happencHl in collieries, it certainly claims the 
attention of coal-owners to make provision for the distressed widows 
and fatherless children occasioned bj^these mines, as the catastrophes 
from foul air Inn'ornc more common than ever. Yet, as tve have 
been reqiiested to talce no particular notice of these thiiujs, which, 
in fuel, could have very Utile good tendency, ice drop the further 
mentioning of if'' This j:)aragraph appeared on the 21st of March, 
and, on the 271 h of the same month, a second explosk)!! occurred at 
Fatfield C()lli(^ry, jilready mc^ntioned, by which 311 men were killed. 

SiiK'o that ])(‘riod the most sfTious accidi^nls from explosions, 
in the gn'at Northc.'rn coalfidd, have been the following : — 
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In 1815, 75 men were drowned in Heaton colli(Ty by an inun- 
dation, and in 1862, 204 men perished in Hartley colliery by suf- 
focalion: the shaft having been closed by the breaking of an im- 
mense puraping-engine beam, onc-lialf of which fell into it. 

* * Traiisactioiia of the North of Englond Institute of Mining Engineers, ’ 
vol, XV., 18G5-6. 
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In other districts the most serious accidents from explosions 
have been the following : — 
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The examj)les wliicfh have boon given show that the oonl-niiner 
has to giiaid against a teiTihl(‘ onoiny; aial although a larger num- 
ber of df'nths occur in our coal-pits fivuu otlier oauMcs wliioli 
tlenmnd our most srrious attention, it is necessary that, tor tla^ 
present, wc should dwell exelusiycly on the conditions under whicli 
fire-damp is lbrm(‘d, and on the ni(‘tli(.Kls which are adopt(‘d to 
remove it or render it inactive. This article; addresses itsc'lt to lla; 
intelligent reader who may bo desii’ous of re(*(.*iving correct iinpres- 
sions upon a subject of great g(;neral inhere ‘st; th(‘r(‘foro tln^ stiubuit 
of science must excuse the, to him, rudimentary details, which [irc* 
thought necessiiry. 

Num(;rous theories liave been, from time to tinu*, promul- 
gated relative to the formation of coal, and many of tlusn have; 
ix;(;n received, by our most able geologists, as ex])lainiug tlio 
observed [dienomeiia. No one can deny the vegetable origin of 
coal ; its chemi(!al composition, its physical coiidit ions, and tlio 
evid(;nces of emb(;dded plants, ar<3 sufficiently satisfactory. But 
tluit coal has been fonned fioin woody fd)re, rath(;r than from ila; 
succulent parts of plants, or from plants containing but little wood, 
is not by any means so evident. S(;vcral microsco])ic observta’s 
hav(; thought tljat they have detected ligneous structure in coal ; 
but when the same S(;ctions have been submitted to the botanist, 
he has generally decided that no suc.h struciuro was ap})arent. 
This is spoken of the tnu; old coal, and has no rolcrcnce to 
Tertiary coal (Bituminous Wood, Lignite, I'cc.). (ioeppert,* to 
whom we are indebted fjr many valuable researches on coal, says, 
“there are but few varifities of coal in which th(;ir vegetable origin 
can be detf;cted by anatomical examination ; and ev(‘ii in Tertiary 
coal the change is so far advanced, that scarcely anything more; 
can bo recognized than a few elementary organs.’^ “ Coal,” writes 


* Aiiiial,’ vol. Ixxxvi., p. 482. 
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Bischof,* ‘‘ consists chiefly of the stems of Stigmaria, Sigillaria, 
Lopidodendra, and Calamitcs, in the more or less perfectly preserved 
bark of which may be recognized the characteristic leaf ckiatrices.” 
Wherever these plants have been discovered in our coal-beds, the 
only portion which has been converted into coal, has been the bark ; 
the woody portion lias, by the operation of the law of substitution, 
become stone, but never coal. The writer of this article has sought 
over every coaliield of tlie United Kingdom for an example of wood 
convert! ‘d into coal, in vain ; nor has lie been succcssl'ul in obtain- 
ing such a specimen fivmi any of the coalfields of Europe or 
America. 

It is not deni(‘d that woody matter may have jdayed its part in 
the formation of coal ; but if it lias done so, eveuy trace of wood 
has be(‘n lost by the changes which it has undergone, previously 
to its b(‘ing deposited as part of a 1 )ch.I of coal. It juay not be 
amiss, asslK^wiiig tln^ clKunical evidcaice adduced, to place together 
the results of a lew analys(‘s, omitting the earthy matter, which 
exhibit the dilleivuico in chemkuil constitution between AVood, 
Turf, Lignite, and Coal. 
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‘‘It may In* some tiin(' befor(‘ we fully understand the pro- 
cesses ill op(‘r}iti(m during the conve.rsi(Hi of woody libre into the 
curious miiK.'i’al substance, c()al. The only way of attaining such 
knowledge is to examine carefully tlu‘ gasc's eliminated during its 
])rogressiv<‘ alttuations, and endeavour to follow out the proximate 
changes which have ])rodu(‘c‘d these ultimate jiroducts of transform- 
ation, "t lIow(‘ver, without a<lmittiiig that ligneous tissues have 
beiiii ])rinci])ally coneerm‘«l in the formation of coal, which is 
Ihscliof s assumption, it is not diaiied that they may have* formed no 
inconsiderable jiortiou of tla* V(‘getabl(! mass, wliiel) was to be, by a 
series of cbang(‘S, (‘Veiitually con\(*rt('d into Dituminous Coal. 

V('g(dabl(' matter in its various stages of decay, and under 
ditferent c-onditions, is found to exhibit — 

l. .sipanilioii ofrarboiiic aiul carbimltcd liydrogon. 

C. „ ,, (»r niul 

a. „ ,, ot' carbmvlUHl liyUrogi ii uml wulur, or 

•I. ,, „ of all tliivc. 

Consecpiently, except where tlu' oxidation of the carbon alone takes 


‘ lOlcinonts of Oboniioal iind Phyaioal (loolopry,’ vol. i., p. 2G0. 
t ‘ Oil llic (iasos evolved during tlio Konnaiioii of O-oal/ by Or. Pyon Play- 
fair. ‘ Menuiird «)f the Oeologienl Survey Great nritaiii/ vol. i.,p. 460. 
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place, carlmretted hydrogen is constantly evolved. The following 
are a few of Playfair s analyst's of the Gases of coal-mines - 
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Consequently we may infer that the production of the light car- 
burett^ hydrogen, which constitutes, when mixed with atmospheric 
air, the explosive fire-damp, is either a continuation of the process 
by which the coal has been formed, or that during the mutation 
resulting, eventually, in coal, this gas has been largely developed, and 
retained in the coal-bed, uiid(T enormous pressure, and consequently 
in a most condensed tbrm. Fmv pers<uis who are not familiar with 
our coal-beds have any idea of the state of high ttuision in wliich 
the carbiiretted hydrogen exists in tlami. Sir. Thomas €Jolm 
Taylor, who was one of the most experic'iu^ed and scicuititie of our 
colliery viewers, stated, before the Mining Institute of Newcastle- 
on-Tyne, that the mean annual (juantif y of gas evolved from a 
barred-up district of fifty a(U*(»s, in the ]lensliam si^am at Wallsond 
collieiy, was thirty-four and a half millions of cubic feet, equal to 
the solid contents of a coal-bed five feet thick and ICO acres in 
extent.” 

With this statement before us, it will b(^ readily understood 
how, when such a rescuvoir is suddenly tapped, by cutting a fissure 
or otherwise, the outlairst of gas must ov(U’poWL*r the' Ix-st possible 
ventilation. Coal usually lies in widoly extended beds, spread out 
horizontally, or iiearly so. Tlie labours of the miner are directed 
to the extraction of these Ix ds from their seats, deep in the earth, at 
the least cost, with the smallest waste practicable, and of coiuse witli 
as little risk as possible. Thi.s is elfected in several ways, in dif- 
ferent districts, the principle observed being — by wladevfT medhod 
the coal may be worked — to ])revcnt the fall of the stratum above 
the coal — the roof” — when the coal is removfid ; and so to arrange 
the “ ways,” that a constant current of air may ciilllate tli rough 
them. The more common m(;thods are those calkid r(‘S})octivoly 
“ pillar and stall ” and “ long-wall ” working. In th(j first of these 
large oblong pillars of coal arc left to support the*- roof, and a 
colliery so worked may be well re]>resonted, by placing piles of 
books a few inches apart on a table, and covering all of them Avith 
a board. The books wdll repres(*nt the pillars, and the spaces 
between each pile , tlie passages of the mine. Alter a p(;riod, in 
sneh a colliery, it is customary to ‘‘ draw the pillars,” for thus will 
he obtained a large additional supply of coal. This is effected by 
removing these oblong supports, beginning at the most remote part 
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oi’ tlio )rkings, and allowing tlie roof to fall in : this forms a 
Ava.sio, coiiimoiily called tli(3 ‘‘ goaf” or “ gob.”* 

The ‘‘ long-wall ” modci of working consists in carrying pas- 
sages to the extrcanity of the 2 )rop(a*ty, and then working away 
the coal in one long face, supporting the roof by j)rops for a time, 
and ev(‘iitiially, by walls formed of stone from tlie mine. 

A word or two on mimiig appears necess^iry. The order of 
the operation is this: — The coal is cut and got by liewers 
it is then moved in the tubs through the first passages by 
‘Sputters;” horses draw several of these tubs to the shaft-foot, 
and tliese are drawn to the surface by the steam-engine. Only 
one of these processes — tlui hewers’ — luis any direct efiect on the 
liberation of gas, but tlay all have an important bearing on 
the plan of the umh^rground roads and methods of ventilation. 
The roof which ov(^i*lie.s tljo cavities made in removing the coal by 
tile hewers may have a tendency to fall in, jind pour inflammable 
gas into the “ roadways” or ‘‘ air chaiimds.” Tlu) “ thill ” or floor 
may, l^ang relieved from tla^ pressure of the sui)erincumbent masses, 
be subject to heave and disdiarge gas upwards ; there may be in 
frojit of the workings, es])ecially along lines of dislocation, iindis- 
cov(‘red rc'servoirs of such gas; it may have ac(*iimulated in the 
broken ground or “goaf” (whi(*h has be(m descrilx'd), which, once 
abandoncid, is rarc'ly ever (‘xplored again. All these nn^y be 
regarded as sources I'roni wliicli gas may flow, and, xmilor a judi- 
cious syst(‘m of woi-king. they should be carefully guardinl against. 
Tlie main sources lioweveT, of inilammablo gas, and that which 
yields by far the greater, lait lud the most dangerous, supplies, is 
the cutting of the fresh coal in tlu‘ ordinary process of every-day 
Avork. “ It Avill b(‘ obs(‘rved,'' says one of the inspectors, “ that 
about thrc‘e- fourths of the ('X])losions take place in stagnant places in 
‘ wijining ibrwai’d ’ jiew (h ifts, wher(‘ the openings Avere in coui'se 
of iK'ing niad(‘, and ilie v<'ntilat’on not brongl it close up to tlie face.” 
This will satisfactorily show tliat the coni is in its natural condition 
conslantly ( volving gas, and that tlie admission of atmospheric air 
has nothing to do Avith lh(3 librnatiou of the lire-damj) gas. 

Coal is (*ut?Slly ila* “liewers” in two dirt'ctions, at right angles 
to eacli other ; these iiiv called “ Ix^ardways ” and lu'aJways.” 

It is found us a matter of experimice that in driAung “board- 
Avays courses ” Avhatcu'er gas exists in the coal comes off more 
freely from the nuiiK'rous fissures Avhieh are cut across. In most 
S(3ams of coal a definite stru(*tur(< is ohservabk*, innumerable small 
fissures are found to run in a uniform direction, or nearly so ; this 

* Goaf in oquivnl<.*nt to tlio G oh of tlu? MidlaTul C/ouiitios, and Uio “Viigh,*’ 
or “ Viiglin,” of the Cornisli miners. It is jirobalily of Cymric origin— from 
“ Ogof,” a cavo or hollow. The Oogo/au, or Ogofau, is the name of a Eoman 
gold-mine near Pumpsant, in Gaermarthensliire. 
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is called ‘‘cleat.” In cutting across these fissures, more gas is 
liberated than when working “ headways course,” or parallel to those 
fissures. Thus we learn that gas is not gemrated in the coal 
during the process of working, or by the release of pressure ; but, 
that it is poured out of cavities, in which it has long been pent up, 
because these cavities are laid open. TIk; incire free and open tlie 
cleat structure, the more easy and n^gular the flow of tlu^ rehasod gas. 

From the quantity of nitrogen (letected by Playtair in the gases 
examined by him, it lias In'cii supposed hy that atmosph(‘ri(5 
air has permeated tlio fissures of the coal, and sid u]) chemical 
action ; “ lor we ar(‘ ignorant of any proci'ss of decomposition which 
would eliminate it in an isolated form. The process of decay and 
putrefaction would (‘ause itvS se]>aration as .ammonia, and tlie action 
of heat would produce tlir^ same effect.” The prc^sence of cai*honi(i 
acid — alwa}'s, howevm-, in small (piantities, — whudi h.as ]>een detccled, 
lias K‘en adduced as further evidem'o of the action of atmosplieric 
air on the coal, after it has been t»p(*ned l)y tlit‘ mim'r. Tliesi* 
hypotheses an' iiiisupjiorted hy the evuh'iice we obtain in tla^ ])itK. 
Every stage in the operations of the miiuT sliows tliat this 
carliureited liydrogeii has bemi ni'cumulating for ages in tlie mass of 
the coal, and that it is liberated in the process of working out tho 
bed of coal. 

If should not be forgotten that coal-lx*ds vary very grc^atly in 
respect to tlicdr gas()ous accumulations. There are some districts 
in which ‘‘ lirc-danip ” is unknown. Tliere are even beds of coal 
which contain much carburetted hydrogen in some parts, while 
other parts are (uitirely fn'e from this gas. It is not easy to 
account for this difieremje. In all probability, the ngn of th(^ coal, 
the conditions under which tlie coal was ibrnad, and tho lengtii 
of time during whuth tlic massi's of coal-j»laTits wc're ('X])os('d to 
atmospheric conditions, before tlicjy were buried under the; strata of 
sand and shale wdiich now cover them, determiiuid the jihysical 
conditions of the bed. 

Some idcja may be fonned of th(i rapidity with which tho 
inflammable gases pour forth by an example or two. On one occa- 
sion at Scaton-Oelaval, 4,000 cubic feet of gas were^l^olved in thre^e 
minutes. At Hebburn collic.'ry, wluiro the process was continuous, 
about 1,500 cubic feet of explosive mixture was foniunl in two 
hours. Occasionally the outburst of gas is with exjilosive violence, 
overpowering any systetn of vi'iitilation which cjin bo established. 

Such are the circ.unistances, — very briefly stated, — of the con- 
ditions und(T Avhiclj the dangerous atmosplieres of our collieries are 
produced. Let us now examine tho methods which are adopted to 
secure the removal of those dangerous gases as quickly as they arc 
formed. 

It is well known, that as w(; descend into the Ear tin by means 
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of a shaft, tho temperature increases, and it increases in some 
ratio with the depth. Blr. Edward Hull has given, as the result 
of observations made in the Duckinfield colliery in Cheshire, an 
increase of 1 ' Fahr. for every 83*2 feet in depth. Professor 
Phillips obtained results in Moiikwearmouth colliery which 
appeared to show an increase of I'-" F. for every GO feet of depth. 
Tho results arrived at by ]VIr. liobort Were Fox, in the deep mines 
of Cornwall were, that for tlu^ first ]iundr(‘d la thorns, tho increase 
of temperature was 1 ' F. for every r>0 I'ret ; .iii tho second hundred 
fathoms, 1 F. in ev(Ty GO fec^t; and for tlie lliird liuiidred fathoms, 
1 F. in ev(‘ry 7b feet : thus sliowing tliat the increase was in a 
constantly diminisliiiig ratio. In addition to tlie natural heat in a 
mine, tlu^ tempcTaturo is incr(‘as(‘d by tho lighis (‘iiiploycd and by 
the breathing of ih(‘ ijk'U and liorses. Therefore tlui air, after it 
lias 2 )ass(‘d through a mine, i« of a higher temperature than when 
it entered. Hindi heat acting iqioii the air of a niino rarefies it, 
:md passing into the “upca'^t” shaft presints a column of air 
spt‘(dlically lighter than that in th(» ‘Slowiicast ” shaft. Thus a 
continual currcait of air is produced down on(‘ shaft, it travels 
around tho workings, and up anotluT shaft ; this constitutes what 
is called natuual ven tilation. Mi\ Niidiolas Wood has shown 
that at H(‘atou jdt, the shaft, having a diameter of M feet, equally 
divided by a timber brattice, airtight from top to bottom, and a 
d('pth of 1,7)00 f(*(‘t, the length of th(‘ ai’’ courses being 3,030 feet, 
by m(‘rely natural ventilation 7,002 cubic htd- of air passed out of 
th(} U])cast. sid(i of the shaft per ininut(\ tlie temperature of tlie air 
raitei’ing the mine, at the to]) of tlu' doifinad, being 17 F., and of 
that leaving the mine, at the to]) of tin* nprad shaft, 02*5^ F. It 
will luwivident to any rdlecting mind that the greatiT the diilerence 
between the* temperature of the air entering a mine and on leaving 
it, tlu^ more ])owerful will In* the nur/Koiiral force exerted by the 
ht'at. lien(‘e in winter natural ventilation is far more (dfective than 
in th(^ sumnu‘r, at whi(di S(‘ason the surfa(*(‘ t(Uii].(Tature is so 
slightly diifereiit from the subtcTranean, that vcTy little movement 
takf's ])lac(\ 

It b. ing j®ri('<*essity to securii a constant motion of the air 
through (‘very ])ortion of a colIi(‘rvs workings, and for this motion to 
1)0 of sullicic'iit rapidity to (*arry olf, as quickly as it is evolved, tho 
gas from the coal, an artificial syst('ni must be (‘stablished. The 
first obvious nu'thod would clearly be, to hc'at tlie air in one of 
tlu^ shafts, or in one division of tla* shaft, wlu're c^ne only existi'd; 
lu‘nco tho introduction of furnace- ventilation. Tho vt'niilating 
current is produced by the dilferenci' of dt iisity b(‘tw(‘('n tho air 
passing down one shaft, or one side of a shaft, and that passing 
uj> ;* — tho amount of current varying Avith tho s(]uare root of the 
diflbrencc ot temperature l>etween tho columns rosTK'ctivoly ; so 
that if it were necessary to double an air-currciit, tlie difference 
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of temperature would have to be quadrupled. The amount of 
current varies with the square root of the depths of the upcast 
shaft; thus, to double this, the shaft or chimney must be made 
of four times the original height. Again, the resistance of an air- 
current increases with the square of tlie velocity, and iiiyfa-sely as 
the area of the spaces traversed. These facts show that a furnace 
being constructed for the purposes of vent iliit ion, and j)la(*ed undru’ 
the best possible conditions, cannot, in case's of sudd(‘n emergency, 
be greatly augmented in powc'i*. 

The principles tor so(‘uring tlie greatest advantage from tln' heat 
of a furnace are, — lirst, to maintain as high a ti'iiiperatiire ns ])os- 
sible in the ii])cast shaft ; and secondly, to plac(‘ tlie soiim* of lieat 
■ — the furnace — at the bottom of tlie sliaft, sujqilying llie whli 
air wjiich lias not passed llirough the workings. It has been often 
argued that gn^atiT ventilating jiower can b(‘ obtained by using the 
return air rather than fr(‘sh air to urg(‘ the combustion of the coal. 
This is no doubt tru(\ and in many (‘olheries il may be safely 
applied; but there i.s always greater salbty in (‘Xciting tin* tin' witli 
fresh ah% and (]ir(vtin<^ the r<‘turn air into the la^ateii shaft, without 
allowing it to pass over the iucaiidesceiit fuel. 

The shaft is a cliimiK'v ; tlie higher yon (‘an heat that chimney, 
the more ra])id will be the (‘urrent moving up it. At lletton col- 
liery, 11)0, OUd (uibie. feid pass by th(‘ furnace in each minute. At 
Haswi'll colliery, 100,017 culm*, feid ; and at Wallsend, 121^000 
cubic feet. In th(‘s(‘ largo collicrh^ the (‘xti'iit to wliich vi'ntiiation 
is cfirried is necessarily greater than in less extemsivo works, win ‘re 
the liabilities to th(‘ pix'seiice of (‘xplosivi; gasi's ari^ l(‘ss. In tlic 
West Itiding of Yorksbiro, for exam])l(‘, wo find tlie rab^ at wliich 
air passes the upcast shaft is, — at Ardsley j\Iaiii, 30,057 cubic feet; 
and at Darley IMalii, 30,780 cubic fcit. 

Some years since', Mr., now Sir (loldsworthy Gurney, intro- 
duced what has been calk'd steaiU-jet ventilation. found that a 
jet of steam issuing under pressure, at Jiigh velocitif'S, dragged the 
air forcibly with it. At Seaton Delaval, where this systi'in was ad- 
mirably a})pli(*d, the rate of the air-cnrrcuit was found to be 82,320 
C. F., and 74,301 C. F., as the average of a great many sots of 
experimental trials. 

Mechanical ventilation must now reccivfi consideration. The 
machines adopted for the V(;ntilation of mines, although varying 
considerably in structural details, may all ndi'rrcd to one or other 
of two great classes, namely: 1. Those (exhausting the air by 
direct expansion and compression in a cylinder or cliest ; and, 
2. Those producing a vacuum by c-eiitrifiigal action. The latter 
includes the various kinds of fans, Avliilo the former is represented 
by the piston and cylinder machim.'S. 

The oldest machine of the first class is that which, under the 

uhe ""Ti G’-iPlinyiiPi.TTifr Oir TrTnct,''^'iliTi'n',,ci Tiirf 
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wall, has for centuries past been almost the only artificial ventilation 
employed in metal-mining. It consists of a square wooden box, 
open at the bottom, which is moved up and down by a reciprocating 
rod, in a cistern partly filled^with water ; a pipe communicating with 
the working of the mine rises in the centre of the cistern, a little 
above the level of the water, and is stopped by a valve opening 
outwards. As the box rises, a partial vacuum is formed within it, 
into which the foul air from below rises as soon as the diflerence of 
pressure is suffickiiit to overcomes the small resistance offered by the 
weight of the valve. At tlie return stroke, the aspired air is com- 
pressed and drawn out, eitluT through a second pipe communicating 
with the (external air, or, what is more generally the case, through 
discharging- valv('S fixed on the tnp of tla^ l)o\. Tlie use of the 
duck macliine is geiuTally confined to ventilating tlie end of a 
single gallery, and for such purju.)ses it is w(‘ll adapted, being of a 
simple and inexpensive (construction. Tlu^ jKnvm* nec(?ssary to drive 
it is usually obtained by attaching it to the inain rod of the pump- 
ing-engine. 

Machines upon this princiide have been cmistructed for colliery 
ventilatiim, of very larg(‘ dimensions, on(‘ of (he most important 
examples Ix'ing that erected by M. Devanx at i\[arihayes, near 
Seramy, in IhOgium. It Ikis two wronght-iion (*ylinders or bells, 
12 f(‘et in diameter, and feet high, whiidi arf‘ put in alternating 
motion by a horizontal steam-eiigim\ on(‘ rising as the other 
desc(jnds. The cist(Uii is annular, oi* about 10 inches greater 
diamehir than the l»(‘ll. The inti'rior spa(ce or air-eliambcr is closed 
at the top, the air-way being forni('(l ]»y sixteen large balanced 
valves, opening outwards, a corresponding series bi'ing fixed in the 
roof of tin; bell. 

A modilicMtion of this machini', callid by the inviaitor and 
patentee', ]\Ir. W. P. Struve, an aironi<‘t<‘r,” has Ix'cn in us(' for 
some y( 3 ars past in South Wall's ; tin* bells an', however, witJiout 
valves, and are driven by a rotary niotion of a rc'cipi ocaling engine. 
The intake and discharge vahx's are in ('omu'ction witli outer 
cylinders of masonry, oik' set lieing plai'ed below and the other 
above the Ix'lls. The wliolo arrangi'iiK'nt is, in faet, an imj)erfect 
form of douhh'-actiiig blast cyliinh'r, having a water-joint instead 
of tight packing on the piston ; hut tlac valvi'S being ])laced verti- 
cally instf'ad of liorizmi tally, allows them to Ix' made much tigliter, 
thus giving an advantages over the more perfectly constructed 
Belgian maebino. 

An airometer at Westminster collii'ry, Benbiglisliire, with a 
single bell of 17 foi't in diaiiK'ter and Oi leet stroke', making eiglit 
double strokes, was found to draw 2o,008 cubic feet jxu’ minute, 
the average pressure being about 1*41 inclios of wat(?r. 

The single-acting blowing cylinder, with a tightly fitting piston, 
similar to that formerly employed in forges, was at one time used 
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to a considerable extent in France and Belgium, but does not 
appear to have been successful. More recently, however, this form 
has been revived, with the important modification of placing the 
cylinders, or rather air-chests — a box of square section being usually 
employed — horizontally instead of vertically, so that the valves may 
be made of large sectional area without any couuterbahiiice ; the 
pressure against the seat when closed luhig very much less than 
is tlie case in the vortical cylinder. Prominent among tliis class is 
that known as Xixon’s niachin(‘, which has two singl(‘-acting boxes 
and pistons, each 20 fetd sqmm', and making a slrok(* ol oO feet. 
It is of com 2 )aratively rcrtait introdiu*ti(ai, a id is mostly us(‘d in 
South Wales. The essential conditions for tlio succc*ssful (‘onstruc- 
tion of a machine of this class arc gn-at lightness in thi‘ working 
parts, and the use of guide rolk'rs to k(‘(‘]j the weight of the piston 
from wearing out the jiacking unequaliy. 

Fabry’s imeumatii' wheel and Lemielle s ventilator arc* exanqiles 
of macliines wiili cylinders and rotating ])ish>ns. ^Tiie fornuT 
consists of thri'o horizontal fans. (\ich with thre(.‘ blades, susj)i‘n(l<‘d 
in a pit bounded l)y walls, forming segnuaiis of circles. The air is 
scoopt‘d up by the advancing blades in ])assiiig tlu'se portions of the 
pit, and is prevented from returning through the un<‘nclo.-ed 
portion, by a system of interloeking ])l;ites at rigid angles to (lie 
main air-way on tlio ojiposite sides (»f the sliaft. Although a com- 
jiaratively simple eontrivanci*, it is difiieult to (‘Xpn'ss its mode of 
action clearly without illustrative drawings. The amount of air 
dischargi'd per revolution is coiiqiaratively small, with relereiitai to 
the*, size of the cylinder descrilx*d by the points of th(j bladc's; but, 
as it is driven continuously, a steady current can 1x5 k(‘pt up by 
working it at a iiKxlerato rate of sp<‘ed. 

L(‘mi(‘ll(*s maclnne may lx* best describcxl as a common feallier- 
ing ]>addle-wh<*el, with only two or three lI<Kit-l)oards, which is 
placcnl eccentrically, and madci to revolver in a circumscribing 
cylinder, provide*d with intab* and discharging passag(‘s nearly 
opposite to each other, the axis or th(5 wh(*(*l being placed vertically 
inst(*ad of Iiorizontally. The blades corresponding to the float- 
boards in tlu*. paddle-wheel are ke])t, by their (‘cceidric, r<xls, in clowo 
contac't with thf5 wall of the cyliiuler as tla* axis revolves, from the 
moment they pass tlu5 intake until they reach tla5 discharging port, 
wliere the volum(5 of air included between two following lilades 
passes out into the atmosphen*. 

The usual dim(*nsions of these machines ar(5 as follow : — 
Diameter of the drum, about 10 teil ; of the out(‘r cylinder, 13 leet ; 
length of blades, 7 fed; wlirai making from 20 to ‘10 revolutions 
per minute, the eflective di/r(5renco of pressure produced is from 
^ to 1^ inches of water. 

In thf5 sf5Cond, or centrifugal, class of ventilators, fans of all 
kinds have been adopted at different times, both iji this country 



1867 .] The Ventilation of Coal Mines. 193 

and abroad. Formerly, those with curved blades, arranged so as 
to discharge the air inspirated from the entire circumference 
sirnullaneously, were used in the Nortli of France ; but the small 
eflect given by them, when comj^ared witli tlie power expended, has 
led to their abandonment, and at pi-esent the sinijJe forms with 
straight blades and slightly occ(‘ntric drums, similar to the older 
forms of foundry fans, though, of course, (.)f miudi gi’(.'at(‘r dimen- 
sions, are mostly in vogue. Tlie following are among the more 
imj)ortant examples : — 

Nasmyth’s fan, at Alxov'ana*, bas eight wroiight-iroii radial 
arms, carrying thin sheet-iron blades t ( 1 wid(‘ and 3 feed long, 
tlu^ (‘llective diamel(T is feet, Ihe drum, or casing, is ojkii all 
round, and has two ])assag(*s in ila* u.‘n(i'e lor {la* admission of the 
air drawn from tlH‘ miiae It is driven ].y a singt' higli-juvssuro 
engine, of 12 inches dianuha- of j/iston and 12 ine lies length of 
stroke, and when making from to IH) n^volul ;oijs [)er minute, 
aspirates tiom 4o,0()() to oddMK) enl.ic teet of air p.- r minuh', under 
a pressnn^ of irom (Vf) to 0‘‘d im h d' water. 

[n (iiiihars iaii, wliidi is (‘xlensively us.‘d in the North of 
Fraiu'e, and has also ha n int roduet d in llie jiorilicrn eoaltield 
{»f England, at Elswick and IMhai lodierit s, t ii-* (-uilei ot thi‘ drum 
is provuk'd with a shifting lip. in er«lrr liiai ih(‘ area of the 
aperlu)*(‘ through which tin* discharge' talas place may h(‘ incix'ased. 
or diminished a(‘eordi]ig to tiie sp<‘e.I t>f the arjus. Another 
improve ‘iiu'iit consists iji tlie use ot a ia]i. ring cliimney with an 
increasing se.'ction, in order to dindiiidi giji»iually the velocity of 
th(^ air leaving tla*. fan hefni*e it oacla s tluM-xioaial eduiosphere, 
whereby a. coiisuh'iahly increased pres.-ure is made availal»le. wliich, 
under ordinary circumstance's, is lost \Nln n t::e air is thrown out at 
tlu^ circundei\'nc<‘ at, an unneci s-ai’il\ liigli sjx-cd. hlu' construc- 
tion of the fan otli'rs no spt'cial p(‘culiariti« s. Six arms aie usually 
employed; hut iiu’ tlie larg('st sizi' it is prop^sid to iner< ase ^ho 
numln-r to eight ; the diameter varies iiom 22 to 30 ii el, and 
the breadth of tla* ai’uis fnan 7 to 13 leet. ilw amount of air 
drawn ])('!• minute, is about 10o,000 cui-ic iet'l.at a jinssui’e varying 
frohi 1.^- to 3^ inches of water. 

Such are th(‘ means which have lu'cai ado])tod to urge^ currents 
of air, with rapidity sufiiidi'nt to swet ]) from all the [tas^agi'S oi the 
miiu'S any accumulations of iirt'-damp. Vei, not witlistaiuling all 
tli(‘ attention which has Ikh-ii given to this mattt'r, we are (* 011 - 
stjintly laaring of the most iHsastrous explosions. Nearly all of 
thesi*. may, howi'Vi'r, he refcrn'tl to carelessm ss -sometinu's so gross 
as to amount to wilfulness — on tlie ])art of tla' collieis. Naked 
lights may be’ forbidden, saft'ty-lamps may lx* loclo'd, and all 
possibles (‘arc taken to secure the proper amount of ventilation. 
After all, a man or a boy leaves a door open, and thus (h'ranges the 
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current of air. Men, though forbidden, will smoke ; and the fiwjt 
of finding lucifer-matches in the pockets of men who have been 
killed, tells us how reckless a man the collier is. 

Professor Phillips, in his ‘‘ Report on CoUicry Explosions,” has 
the following remarks : — 

“ Abundant currents of air may be so misdirected as to yield 
bad ventilation ; the safety-lamp may be so unwisely handled as to 
endanger the lives it should protcc^t ; the Ix^st Regulations may, if 
not strictly carried out, become sources of miscJiief. The general 
remedies for these errors, or crimes, arc instruction and n'sponsi- 
bihty ; increjised knowledge, and stronger motives to use it rightly 
— knowledge is nowhere more powerful, obedience nowhere more 
necessary, than in a coal-mine,*.” 

Until the young miners are instructed in tlio necessity of 
o])serving, with all strictness, the rules which sii])(Tior knowledge) 
lias proved to Ix^ essential to th(*ir safety, we cannot hojic to pre- 
vent those calamities, which we so much bc'wail. 

A larger numlxTof miners jxuish from the effecds of the ‘‘after- 
damp,” or “ choke-dani])” — carlxiuic acid — than from the actual 
explosion of fire-damp. AVhen the mixture of carl)urctted hydrogen 
and air is exploded, the carkui combines with oxygiui to form car- 
bonic acid, and tlw) levels Inn'orne tilled with tills dcudly vapour. 
Carbonic acid kills by asphyxia : the action of the heart ceasing with 
the inhalation of irrespirablo gases. Now, could those who were 
rendered insensible by the after-damp be spc'edily removed to pure 
air, they might be, by a little careful attention, restored to anima- 
tion. It therefore Ix'comes of the first importance to have at hand 
the means which would enable men to penetrate the dangerous 
gases and rescue their comrades. The most simple method is to 
place in a coarse bag a mixture of powdered Glauber salts — the 
sulphate of soda — and lime. This tunl over the nose and mouth, 
effectually absorbs the carbonic acid, and prevents its exercising 
any injurious effect on respiratijii. 

Many plans have been devised for enabling men to penetrate 
dangerous gases. One was by a well-known colliery-viewer of 
Newcastle, Mr. T. Y. Hall, which partook of a permanent character. 
Safety-pip(‘S of any satisfixetory material were to bo laid down in the 
“ thiU,” or floor of tlie main galleries of the mine, in the direction 
taken by the air, from the top of the “ downcast ” shaft into the 
workings, and back through the “return” to the “upcast” shaft. 
These pipes to be provided with boxes or joints, at intervals of about 
40 or 50 yards — such is the permanent arrangement. An air-tight 
dress or casing is constructed, which can be so secured, — as is the 
diver s dress — that the man wearing it breathes only the enclosed 
air. Flexible tubes from the dress can be connected with the boxes 
or joints on the safety-pipes, and these tubes removed at will by 
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the explorer ; haying advanced the 40 or 50 yards, which is the 
length of the flexible pipe, it is unscrewed and attached to the next 
joint, so that he breathes the pure air passing through them even 
in the midst of an atmosphere of death. 

M. Galibert’s respirating apparatus for enabling any one to 
penetrate dangerous gases, sucli as carbonic acid, is so much 
more simple tJiat it must be briefly described — especially as it has 
met with the approval of the Academy of Sciences of Paris. A 
reservoir of air is carried on the bac.k, fix(‘d by means of braces and 
a waist-belt. This reservoir is a bag formed of an exterior envelope 
of linen, sufficiently strong to resist the roughness of the rocks or 
coal, with which it may come in coniact. Upon this is laid a much 
li]ier liiK'ii cloth, each cloth brang coYr re d with repeated layers of 
india-rubber, wliich caus(‘s them to adlieic V(*ry closely. The 
capacity of the bag may be varied; but 31. Galilxrt usually makes 
it to hold 140 litres (1*700 to the imit), wliich will allow a man to 
remain for thirty-fivi! minut(‘s in the uiost dekderioiis gases without 
in(U)nveiiienc(.‘. Prom this bag tubes extend over the shouldcTS ; 
and th(*y are provided with a nose and a mouth pi(‘ce, which are 
])roperly si'cured. The man with this apjiaratus adjusted takes the 
air from th(^ ri.'stu'voir, and n'spires again into it. lie breath(‘S the 
same air many times over without (‘xpi'riioicing any iiKumvenience. 
He knows wluai it is time for him to think of redreat, as his 
respirations Ihh'oiiic more frri^ueiit ; but atter the lirst warning he 
can remain seviai or eight minutes \\ithont daiigir. This apjiaratus 
occinik'S but half- u-minutc to prepare and adjust; it requires no 
instruetioii for its use ; and with it any oik* eaii remain half-aii-liour 
in tlie lev(d of a mine Hik'd with “ clioki'-damp,” and thus jirobably 
rescue many who would othi'rwise perish. 31. (lalihert states that, 
from experiments made witli his apjiaratus, he linds that the 
quantity of air absiuhed is about nine litres ]ier minuh* wlien in 
rcjmsc ; and in walking at tin* rate of six kilometres (betwi.'en tlireo 
and four inik*s) an luiur, is ratln'i* moix' tlian t(‘n litri's a miiiiito. 

AVc must lirielly ri'for to another form of ajqiaratus for jxme- 
trating inflammable and irn.'Sjiirable gas in (*olli('ries, and invented 
by 31. Eouquayrol, eiiginei'i* to the Avcyroii eollk'ries in France. 
This apjiaratus consists of a reservoir, wliich is made of thick iron 
jilates, capable of ri'sisting jirossun's of twenty-iive and forty 
atmosjiheres. The air is iiiji'ctod by means (if very ingenious jnimjis, 
in -wliicli the jiistons are fixed and the cylinders move. Wbcii 
charged with air, the apparatus is jilaced on ilie back like a knap- 
sack. A kind of mechanical Ixillows is placed on the top of the 
resc'rvoir, allowing the air, although at a very great prc'ssure, to 
enter the lungs at the ordinary pressure. A little exterior valve, 
formed of two leaves of india-rublxT, which are held together 
by the pressure of the atmosphere, opens itself to let out the 



lOG Thr Venfllafion of Cool }riH(-s. [April, 

re.spu*0(.l air. In this apparatus tlio air is souietimrs distrilaitod fo 
a particular kind of laui[> at tin* same tiiiii^ as io tlic luii-s, wlauo 
an ordinary lamp or a J)avy could not lie us(‘d ; hut in this ease 
an electric liijjht burning in a clost'd tulx* is always the safe r>t means 
of lighting. In the accempanyiug plate each of these threi* kinds of 
apparatus is represented; and lor tla^ drawings of the ajiparatus 
invented hy M. (uililxud, and that of >AI. Itoiupiayrol, we are 
indebtol to ‘La Vie Souterraine’ of 31. Simonin — a book of much 
interest, which we undtustand will be published in English by 
Messrs. Chapman and Hall. 

Provided with this apparatus of Eoucpiayrol, a man can breathe 
with the same ease under water ; some successful experiments have 
been made at the bottom of rivers and at the bottom of the sea. 
The apparatus is far prefera])le to the awkward and heavy apparatus 
which is usually worn by divers. In mines it may be us(‘d, if 
necessiuy, for woi-king under water at the lx)ttom of sinkings, as for 
repairing broken pumps. 

In M. Itouquayrois arrangements provision is made for sup])ly- 
ing iiir to a lanij). A much jiiorc simple and ingenious arrang('ment 
Jias h(‘cn invented in tliis country by Afr. Samuel 
Higgs, junior, of Pciixanee. i be object of this 
iiiveuitioii is to provhlc a good and safe light in 
exjiloring tlio (lang'i'ous parts of coal mines, or, 
in eases of accident, to ensure* a eontinuous light 
in searching for any untortiiiiato miners wlio 
may Mill \)0 alive, but unable to es(‘a]*e witliout 
ai»l. The lain]) consists of the best form of tlio 
Davy lamp, with a steel eyliiuliT hf low it. Into 
this atmosph<*nc air is ('ondensod I )y an ordinary 
air-pump. There is a tube through which the 
air is admitted to tlie tlaine, witliin tlie wiro- 
gauze, and the qmmtity reipiinul is r(*gulated 
iiy a S(*r<*w valve, as shown in tlie anuexcid 
woodcut. Tlie w’(‘ight of this lamp complete is 
not luon*, than fivci pounds, and a good and safe 
light can be maintained for some tiiia*. 

We call attention to tluise arrangements in the hope tliat 
they — or some modilieation of them — may lx? so fixr adopted as 
to ho always at hand in collieries whore they are working upon 
seams of coal known to lx; fiery. 

It was our purpose to liave remarked on the methods hy which 
a safe and sufficient light is obtained for use in tlie coal-mines ; 
and also to have examined into the, value of Ansedfs very ingeni- 
ous Fire-damp Indicator. The question of ventilation, although 
popularly treated of, has, however, occupied tlui Rpa(*o whicli is, at 
present, at our disposal. 
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VI. BELGIAN COMPETITION IN THE IliON 
MANUFACTUEE. 


By Bekniiatid Samuelson, ]\LP. 

To appreciate tlio capacity ot* a country for })roducing Iron, it is 
nocc'ssary in tlie first instance to ascertain its facilities for sup- 
plying fuel. 

Belgium poss(^sses extensive deposits of Coal, and an industrious 
population. The colliers of Belgium are content to earn on the 
average barely one-half the daily wages paid in this country ; but 
owing to the groat dip of the seams of coal, and to other causes, 
the labour of exti*a(ttion is greatly in excess of that in most parts of 
tlie United Kingdom, and consequently the cost of labour i)er ton 
is tar greatc'r than in our coal-mines. 

For instance, tla* avenige (*ost of ordinary labour in the pit and 
at the ])it’s mouth is, in the district of Lieg(‘, 3s. 2d. per ton, and 
in that of ITainault, 4.s. 9J. j)er ton. 

In thr(i(‘ jiits fairly re])resenting tlK‘ various conditions of coal- 
mining in the North ot‘ I^ngland, tlie corresponding wages, diming 
the last six months of 18(36, W(‘re, on the average, — 

Nn. 1 Tit. No. ‘2 Pit. Xo. 8 Pit. 

lii. 1<L U. Ge7. l.<. 10.p7. 

The charges Ibr proj)ping, &c., are propori ionatoly greater in 
Belgium than in this country ; and the general result is, that tho 
j)ric(^ of (’oal at tlie- jat’s mouth ]Mr toil is, at Liege IDs. (a/.; 
ilaiiiault Bhs'., against North of England pits, os. to 6s. 6i?. per 
ton. 

8o onerous are Hk' jwiei's of fuel to ilje Ih'igiaii ii’on manu- 
facturers, that on the 8th of January tluy n^sidved, at a meeting 
h(‘ld at Liege, to take measures for procuring a. supply from the 
Prussian coal-ih his. 

The coal-mines of Belgium — 

ProUared, ia 1 1,810,703 ton • 

Agiiia&t, in IS(i:> io,;’*j.-»,:;.'>o „ 

Iiifiearto in two yinid .... 1,105,373 „ 

The coal-mines in tho United Kingdom — 

Pro(liU‘oU,ui 1805 08,150,000 tons 

Agaiii»t, in 1803 80.202,000 „ 


Iiicrcaso in two ymrs; . . 


, 11,858,000 
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Thus the average annual ratio of increase of production has 
been as nearly as possible the same (6^ per cent.) in each country. 

But the increase alone on the two years in this country, is 
equivalent to the entire production of Belgium. 

The production of Iron in Belgium was — 


In 18G5 455,035 tons 

InlSGl 311,838 


Increase in four years 143,837 tons ; 

or about 11 per cent, per annum on 18G1. 

The production of Iron in the United Kingdom was 

In 18G5 4.813,251 tons 

In 18G1 „ 


1, JOG, SGI tons ; 

or about 7 j*or cent, per aiininn on 18GI. 

But it will be seen from tlio ])reeodiiig figun'S that th(‘ avfTage 
increase alone of the. predurtitjii of Iron in tin's country in two 
years is, like that of coal, in (‘xecss of tin* entira production of 
'Belgium. 

Of the 450 , 00 .") tons of J^igTron produced in B(*]gium in 1805, 
about 870,000 tons won ‘ destined to be convcTted into manufactured 
Iron (the remainder being of a quality suitable for the foundry), and 
270,277 tons of Wrought Iron w(‘re actually produced. 

The wages of tin* Ironworkers are about ecpialto thos(^ of South 
Wales, but lower than those of any other part of the United 
Kingdom. 

I am unable to compare this produclion usefully with that of 
the United Kingdom, as I do not considc‘r the siaiistics of the 
production of Wrought Iron in England reliable, but it is possible 
to compare the Exports from the two countruis. 

Exports from Belgium of Iron and Iron-manufactures : — 

1K(!4. 18<!5. Tun iiionths of 1 8CG. 

Totai- . . . 180,870 130,300 87,771 

Showing a gradual decline in the Export of Iron from Belgium. 

Taking the Exportation of rails, bars, &c., exclusive of Pig Iron 
or Castings, the result is similar. 

Exports from Belgium of Malleable Iron ; — 

1 8G4. 18G.5. Ten montbs of 1 8G6. 

Tons .... 118,5:i0 125, G19 74,093 

And it may here be remarked, with reference to a contract for 
40,000 tons of rails which it wfis reported would be given to 
the Belgian works, that the greater portion, if not the whole, has 
been actually taken by British manufacturers. 
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Turning now to the Exports of Iron from the United Kingdom 
wo have in — 

1864. 186.5. 1866. 

Tons .... 1,476,130 1,593,632 1,647.345 

showing an increase on each year, including the last, notwith- 
standing the derangements of various kinds which affected the Iron 
trade in 1866. The British quantities are exclusive of castings, &(i., 
which arc inchtded in the Belgian figures.* 

It has been stated fnrtlier that Belgian and French Iron is 
being largely used in England. Q'lic Belgian Beturns show that 
the Export of Iron from Belgium to the United Kingdom was — 

Ten moiiflis of 1S6G. 

Tons .... ],SJ7 

and tlie total Export of Iron maniifeetiircd in J^Vanoo to all countries 
in tlio first eleven months of l<S(;d, was 2,494 tons; so that it is 
noo(lK‘ss to inquire wJiat proportion of Frcnc'h iron came to this 
country. 

N.B . — The entire E,vjiort of Iron from France in the eleven 
months 'iras 37, oTS toits, hut the whole of this quantiti/, execq^t the 
above 2,494, consisted (f foreign Iron. 

T liav(‘ not b('on ahl(‘ to obtain any return of the imports of 
Foreign ]\ra(4iinery into Ibe United Kingdom (]\lr. Laird, M.P., 
lias moved for a return of tlio quantities), but the Expoyis were 
as follows: — 

]>K(’LARE1) VaIAE. 

ison isca. isar,. 

Sioain Kiip^iiic .s . . i.* 1 ,or>S,.5a3 .7r)().402 

oil AT ^orLs 

TJiis slight falling off in 13(50 is accounted for, as tlio Jtlailed 
figurihs show, by an almost entire ressniion of n largo temporary 
demand for Egypt, and by a diminution of e.'cporls to Germany 
and Sjiain, arising in c‘acb ca-st^ from obvious c*nnsc‘s. 

It may be useful to add, tJiat we export rd to Bidgium in 1866 
(partly, no doubt, in transit to Germany ) macliincry of the declared 
value of 151,297/. 

It is unnce<‘ssaiy to offer any comment on those figures, as 
establishing the' relative position of tlu? iron manufacture in the 
two countrii's; hul on the other hand, I would direct atbrntion 
to the fact, that the exports of machinery to Belgium have, in the 
last five years, consisted chiefly of that used in spinning w’oolleii and 


* Tliero ifl ii con.sidcralilo and increasing export of ir«)n from llic United 
Kingdom to Belgium, but it is included in tlie Board of Trade returns in liiat to 
‘‘ otlicr counlrit'B,” and not much iiilbrmatiou could 1x3 derive<l if it were pub- 
liahoii separately, inasmuch as a portion is iron in iramiiu to (iermany. 
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worsted yarns, wliieli, coupled with this other fact, that wo imported 
durinu^ tli(^ lirst eleven months of 1800, troollcn oKUinfactures valued 
at 1,702,500/., is suggt'stive of competition in a hraneli of industry 
different Ironi that to wliicli public attention has been tkawn.* 


Vn. MANCIIESTEK : ITS SANITARY AND SOCIAL 
STATE, AND ITS CORPORATE RULERS. 

By GnonoE Gmlvves, Consulting Medical Ofli(‘(T, Chorlton 
Union Hospital, &c. 

The increased attention hap])ily ])aid, during the; last quarter of 
a century, to sanitary sci(!nce, beside adding greatly ’to our know- 
ledge of the subject, has led to e\tend(Ml and mort‘ stringent 
legislation in reterc^nct! to it. How tlu^ authoriti(‘S intrusted with 
the care of the Public Health have used the iiKTeased knowknlge 
and greater ])(.)wers thus plact.d at their disposal, was shown to 
some extent in an ariieb^ in a recent nuinlxT of tliis Journal. Tlie 
subje.-ct was, however, by no nic^ans (‘xliaiisttd ; and it is one of such 
transcendent inq)nrtanee, tliat no apology can 1x' n('(*e"^sary for 
recurring to it, un|.)f‘asant, and derogatory to our national jnido 
as it is. In tla* ensuing nanarks the inquiry will Ix' limited to 
jranebeshT, b('cau.S(' it is believed that, whatever be the short- 
comings of tli(} civic rulers of otlaa* places, nowlien'. arci the laws 
of health more systeniatically violated tluui in iMancla'ster by those 
whose sp(M'ial duty it is to obey them. 

Tile metio]»olis of tlio manufacturing district has for years 
disputed with its chief se aport the bad distinction of IxMiig the most 
unhealthy town in Creat Pritain. In sonu! recent weeks its death- 
rate has bceji liiglier tliaii tljat of Liverpool. As the rate has been 
calculated for tla; whole city, including suburban districts almost as 
favourably ciicuiustaiiced tbr health as many small country-towns, 
the mortality in otlier dislricts must necessarily bo enormous. It 
has, in fact, re*c(Ui(]y been shown that in some of them the deaths 
have occasionally execedf^d tla.* l>irths. 

• 

* J’hc coiiianraf ive to tlic nuumfa(^tiirc of iron in this 

country aiul in lii-'I.Lonni, jin- IminUod rliidly on stjiti.stic.s rocor.lod in tlic Trndo 
roturuH of tho two countf ;n tli-- n-jforU of oiir Ir^oition ut lirnssrls, mid the 
pnblicaliond and uicliivo,', of the l\«c))rr of Minin}< Kc( 3 «»rd.s, KUpph-nKiiibid, in a 
f(.;w i Until n CCS, by infornudion obtsiinrd from mitln ntic ])rivat«; Honrec.s. 'J’o Mr. 
itobert IlunI, J^.K.S., tbe Keepor of flio Jb*<*ords r(*l»;ricd to, mid to the olhcr 
gentlemen lo wlioni I am inddited for n.s.sidtaiicr, my obligation in curdiiilly 
acknowletlgcd. 1,0U0 kilogiumiuc.*J have been taken l>y mo au boiiig equal to 
u toll. 
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To what is tliis excessive mortality d ie? • Not certainly to 
natural causes. The climate is equal to thrt of any nortli-wcsteni 
town. There is a good deal of rain, but this washes Hkj streets, 
flushes the sewers, and sinks rapidly into the subsoil, which is 
chiefly sand or gravel, or new red Siindstone. . Although some 
portions of the surlace are flat, there is suilicieiit elevation to allow 
of drainage. 

Manchester is also plentifully supplied with water. It stands 
at the junction, with the Irwell, of the Irk and iVledlock, and there 
arc stweral minor streams which run either into one of these or 
dinx't into the Irwell. Tluav is also an abundance of springs. 
But the rivers and brooks have for many years been mere sewers, 
and t]u‘ S])ring-water, contaminated as it is, by a cause presently 
to be rt‘ferrc*d to, with ])utr(‘Scc‘nt organic matter, has lojjg since 
ceas(‘d to be lit for use. 

Early in tlu* century some wahTworks were established in this 
imm(.‘diate ntaghbourhood, but, with the increase of ]K)].)ulation, the 
supply thus furnished soon fell short of tlu^ demand, and twenty 
years since' ]Vhinch(‘st(T was, in r(‘S])ect of its su])])lies of pure water, 
probably in as deplorable a condition as any town in Euj*ope. In 
this eniergc'iicy, the (.\)r]:oration, und(U* tlie able guidance of their 
engineer, Mr. Bateman, jn’ojecled, and at gr(“at ex])ense carried to 
completion, an t'xtensiye syshan of artiiieiai lakes, to be tilled by 
the rain-water flowing from many sqnan* miles of la'atlij' surlace 
on tin? hills dividing Lancashire hoiii I kahy shirt* and Yorkshire. 
To the abundant siipj)ly of pur(^ water thus furnishctl must, 
doubtless, be aserilied tlu* almost total immunity of ]Manchest(‘r 
from tlu! (dioh'ra in its twa) last visitations, as coiiipari'd with the 
extreme pn'ValeiKc and liitalily of tla* disease* in lSd*2 an«l 1SI9. 
For this magiiiticent boon, which has made i\Ianehest(.*r tiic' envy of 
ov(*ry otla*!* town in England, the (’oiporation destTVial our 
warmest thanks. Unfortunat(*ly, in cariung out tla* scheme, th(‘y 
S('em to have exhausted all their sanilaiy Z('al aiul (‘uergy, and have 
been content to live on tlu* ert*dit thus aeipiired. But the fund 
of reputation, although largt*, was not imxhaustiblo. It is W(*ll- 
]iigh, if not altog( filer, c'xhausted, and if tlu* municij'al authorities 
wish to regain the position they onci* lu'ld in tlu* estimation of their 
fellow-citiz(*ns and of the luiblic at largi*, tlu*y must arouse tliem- 
selv(‘S to ren(‘W('d, and I'Veii more gigantic, (‘Xertions. 

If, in spite of the posst'ssion of such natural and acquired 
sanitary advantages, tlu* unhealthiness of i\Iancliester is so gnat, 
tluu’e must be some forces at work to counterac't them. AMiat 
those arc will now be shown. It will be proved that the Ctuporation 
have* done and are doing their \itmost to iu*utralize the beiu*tits 
conferred upon us by their magnilicent Avaterwvrks. They have 
given us pure water, but have denied us pure air. 
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There are two -ways in which the atmosphere of a great city may 
be made impure. One is by the producte of the combustion of 
cool ; the other is by the emanations from decomposing organic 
matto. In reference to the first of these, the Corporation do not do 
nearly all in th^ir power; but the smoke nuisance will never be 
reduced to a minimum until the public at large bum their coal in a 
less wasteful manner. The other nuisance exists in full force, not 
only unche(‘ked by the autliorities, but to a great extent created by 
them. If it had been wished to invent a method by which tlie 
atmosphere of a town should be as highly as possible charged with 
the emanations from putres(‘ent human and animal ex(‘rement, and 
other organic refuse, it could not, in its offensive and ddeterious 
chara{‘ter, exceed the mode of dealing with such matters in favoiir 
with the Corporati(Ui of ^laiicla'shT. 

Tlie various inod(\s of treating the iiightsoil of a large town, 
which, in tlio discussions of tlje last few y(‘ars, have been recognized 
as consistent with tla^ sliglitest i-egard lor dmuicy or lioiilth, may 1x3 
reduced to two; the one is th«‘ ])roin])t n'lnoval of th(‘ Ctrcrc^/, 
solid and fluid, to th(.‘ gi’eatest possibl<‘ distance from the hous<‘S, by 
means of wat(T ; tlie oUkt, tlie retention of them for a limited 
time, in siK'li a maimer as to be as inoilensivfj and innoxious as ])os- 
sible, and their rrinoval by a method e([ua]ly safe and inotlensive. 
In other words, ther(‘ are tlu* wet and the di y sysbaus. 

The method which in i\[anchest(‘r has bt^en allowed to lx3como 
a time-honoured institution, is neither of tlu'se, but a foul and dis- 
gusting combination of the two, having the e.vil^of both, and the 
advantages of neither. It is the middkn system. 

A “ midden,” or “ fislij»it,” as it is now thought more 
euphonious to call it, is an oblong pit sunk into the ground to the 
depth of some five f(x*t, and bonndod on three sides by a wall, and 
on the fourth side by the privy, to whkth it forms tlui receptacle ; 
it is, in fact, strictly a cesspool, ex(u*pting that, in addition to the 
excrement itious matter, and rJl kimls of dum^^stic refuses, it nxxuves 
the ashes from the tires. TJie pits arc open to the sky, except the 
part which is under the seat of th(3 privy, and cxcejiting also the 
instances in which both privy and ash]>ifc are placed Ijetwecui two 
contiguous houses, in wdiich cjiso tlifiy are und(3r tlie floor of an 
upper room. The pits arc lined with brickwork, and have usually 
a flooring of brick or flags. In one of the side- walls is an opening, 
through which the ashes are introduced, and through wliich the 
pit is emptied. There is, with very few exceptions, no • provision 
for causing the ashes to fall upon and cover the excreta. Conse- 
quently the two matters form separate heaps, which, as the 
receptacle becomes full, gradually coalesce, but never commingle, 
except under the spade of the nightsoil-man. The deodorizing 
and antiseptic properties of dry ashes are thus not availed of. 
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The rain, so abundant here, falling upon the ashes, is by them 
conducted to the feculent matter, of wliich the rapid decomposition 
is further promoted by the position of these conveniences. In 
an immense proportion of the smaller houses, in all, in short, 
of those more recently built, the ashpit is in contact with the 
wall of the house, and its fecal contents thus receive the heat 
from the house-fires ; or, as in an instance recently made public, 
they may have the benefit of the heat from some adjacent 
furnace.* Most of the ashpits are now drained, but the opening of 
the drain is not in every instance on a level with the floor of the 
pit,' but several inches above it ; and where kwel with the floor, it is 
liable to be choked by the ashes or other matters, and consequently 
the water often stands in the pits to the d(‘pth of several inches, or 
even a foot or two. As tlir pits are in no case? ^^■ater-tigllt, 
their fluid contents oft(‘n p(.T(‘olate the wall of the house*, and enter 
the cellar wIkto the peo]d(' ke(‘]) their food, and c^ven the ground- 
floor rooms in whadi tliey cook and ('at th('ir meals. AVhat the 
fluid is, and what the (‘xhalations from it, m'ed not said. To 
prevent this annoyance, the p(‘ople sometimes make a hole in the 
outer wall of Ihe ashpit, which allows tla* wat('r to flow out into 
the entry Ixhind. Anotlier 2 >ertion of ilio wat(‘r passes tlirough 
the th)or, and sinks iido the snhsoil. Xo wonder, tJiendore, that 
pum])-wate]’ in jMancliester and tin* neighhouihood has long bt^en 
unfit for use. dhe underlying strata arcj a ivservoir of a solution, 
ever beseeming moia* and men* concentrated, of the compounds re- 
sulting from the d(K*omi)osition of human excremeiititious matter. 
The (dty stands over oiui vast secondary c(*ss2>ool. That it will 
some tim(^ makci it.-s presi'iice lelt, far imua* evcai than now — that the 
N(?mesis of tla; violaU'd laws of h(‘alth will one day arise in her 
strength, and, possibly by some new form of pestilence, sw('('p from 
the earth by thousands a peo])le so reckless and intatuated, who 
that has considered the subj(‘ct can doubt ? Even our vaunh'd 
water-supply nuiy fail us. The water-jajx's, how(wer slrong, 
will not for ever withstand tin* jiorpetual action of the fluid by 
which they are ('xterjially balhed. They are not always full. 
Inward leakage from the surrounding (‘arth imiy tak(^ place, 
and the water, which flows from the*, hills so juire, naiy then 
enter our houses chargcxl with ])oisonous elc'iuc'nts. That this is 
no imaginary danger is proved by what has sometimes occurred in 
London. There the gas, escaping from the mains, has made its 
way into the water-pipes, and a light apjjlied to a ta}) has caused it 
to emit flame. Do such thoughts as these never trouble the r(?pose 
of our riik^rs ? or, imitating a late fixmous statesman, do they say, 
‘‘ It will last our time, a^rcs nous la peste ? ” 

But what becomes of the portion of the raii\- water, entering the 
pits, which neither leaks through into the houses, sinks into the 
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earth, nor is carried olF by eYa 2 )oralioii ? It tli(‘. H(‘Wors, and 
is by them couvoyc'd to tho rivers or smaller streams, the main 
drains of ]\ranchestcr. Of tliese the smaller, such as the Tib, 
Shooter’s-Brook, and the Corn-Brook, are, during the gieater j^art 
of their course, arched over, ami as, in common ^vith tlie artificial 
sewers, these natural ones are never* flushed except by the rain, and 
as none of either class is ventilated, the gases generated in them 
frequently enter the hous(‘s, unless there be most careful trapping. 
The consoquenco of this was recently very forcibly shown. A 

! )ortion of the Corn-Brook, about a quarter of a mile in length, 
lad, until last summer, remained oj)en. It was covered in, and in 
the course of a few weeks several cas(‘S of typhoid lover, and some 
of obstinate diaiTlaea, a})])eared in the mughbouriiig houses. 

The rive IS, beside tho fluid drained from tho ashpits, receive 
the sewage from th(‘ (*om])arativ(‘ly lew water-closids, and from tho 
public urinals, as well as from tla^ slaughterhouse's, ])igstit*s, and 
mauufaetorii'S of all kinds, iiududing the gasworks. Of tJjo com- 
pound thus Ibi’med no deseri])tion will eonv(‘y an accurate concep- 
tion. It must be seen and smelt. And wer(‘ it rapidly carri(‘d otf 
the evil might be k-ss. But it is not ; the mov(*meiit of the water, 
always necessarily slow, from tho winding course of tla^ streams, 
is still further impeded by weirs, wliudi cause the more bulky solid 
portions of tlio sewage to l>o de]K)sited. 

And now what l.-ecomes of tlu^ solid contents of th(j middens? 
In tlie middle of ev(‘ry night gangs of hk'Ii, eacli provided with a 
cart and a wheell.)arr(AV, turn out, and before morning em])ty a 
certain number of the ])its. 'ihis work is done at irr(‘gular times, 
and apparently witli very IWilr. system. LIueli dejnaids on the 
rate at wliieli th(3 pits l)eeom(i full, luiieh on tlu; nrgeiiey and fre- 
qu(.'ii(;y of the messages to tlir; nighisoil departim'ni, something 
also oji th(! social ])ositi(»ii of tlie individual la >iis( holders, and tlieir 
ability to make tlieir complaints of inathmtion heard, or, it is oven 
said, tlieir willingness to hj)” the niglitsoil num. 

As this w’ork is done in tlie niglit-tiim*, the jKioplo, unk'ss they 
cbanc/j to lie awaki*, an; not eonscious of it.. But flay arc reinindcA 
of it in the morning. Idif; soil is conveyed liy wlieolliarrows, along 
tho passages whieli run iKitwcjon tho rows of house's, into tliii nearest 
street, is there} laid upon the pavement, wlie'i e it undergoes a process 
of sorting, by which what is likedy to he useiful as manure is sepa- 
rateid from tlie broken pots, coarser ciiideirs, and other rubbish. 
Tlie3 “ manure ’’ is carefully reauoveid in e^arts ; tlie “ rubbish ” is 
sometimes to be seen lying in the street in the middle of tho fore- 
noon, with, of course, nmeli of the manure adhering to it. But 

* Until within tho lust tew yonrs Uk? s(}wcr.s woro vontilatod by grated openings 
in tliej Btrects; Btench-trapH have, howfwer, been aubsiituted, with, of course, the 
cftect of driving tlie giisos gcnoiutod into tiio houses. 
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even when that is removed, mueh that is offensive remains behind. 
Tlie (lr()]>pings from the wheelbarrows are visil)le in tlie entries, 
and the }>lac(i in the street where the iiightsoil has lain is discover- 
able by more than one sense until the next show(ir of rain falls, or 
until some tidy housekeeper, not yet halntuated to ]\ranchester 
usages, sends her servant, with sundry bucketfuls of water, to wash 
away the filthy deposit. The servants of the Corporation never do 
this, nor do they in the slightest degree cleanse the? pits after 
emptying them. 

Tlui stuff* thus removed having lost, while lying in the pits, a 
great part of its volatihi and solul)le elements, has comparatively 
little nifaiiurial value. Some time sin(*e its depreciation had become 
so great that the farnuTs w'ould scarcely accept it as a gift. A 
notable expedient was hit ujioii. It was to colk'ct tlie offal and 
refuse from the various slaughterhouses, to convey it to the night- 
soil depots, and llimi mix it with the soil. The depots are all within 
the city, and, as was said in a fornuu* artich', the Corporation have 
purchast‘d the ndghboiiring houses. They iie(‘d not fear complaints 
from their own tenants. In one of those housf‘s four ('asi'S of fewer 
ro( ently occurred. It should bo add(‘d that in no instance is any 
attempt made, by the use of a (h'odorizing (*h(?ini('a] [ir(^i)aratioii, to 
lessen th(^ horrid stt-nch produced in tla^ j)r(,>c('ss of emptying the 
middens, or tliat of nianufaduring the mniiure. Pejhaps it is 
feared that if the niaimre were iiuxlorous tlie farnuu’s would not 
buy it. 

Another mode in which tlie atlnosplaa’e of ■\raiiclu‘ster is made 
impure is due to the' uncleanly haliits (»f some of the p(>t)ple. In 
some of the worst districts it is too conniK'n to lind Iho c«aiv(‘niences 
themselves, and the ground n(‘ar them, de(i!«‘d by d<'posits of feculent 
iTiattfT. Nor ought tli(' people to be Very much lilanied for this. 
By the midd(‘n sysbnu tlu'y have betui untaught th(‘ ruh'S of clean- 
liness and modesty which nature teatdies. Permitted, as they 
liayo been, to grow ii]> in tlu' midst of all tljat is abominable, 
tliev liave k*anit to tolerate' it. A further excuse for the un- 
cleanly praetic(‘S of tlies(' ])(H»r ]K*o])le is tliat tlaw are often forced 
into tiuun by the want of the means of In'ing (deanly. In a cemrt 
containing fifty or sevinty inliabitants, it is usual to find only 
two coiivenh'iices, and sonidimes oii(‘, or oycu lH->tb of those, luis 
been found in so rniiions a eondition as to bi' unlit for us(‘. In one 
of a series of n'ports made last Slay 1)y the medical offieei’S of 
tlie Cborlton Union, on the sanitary state of tladr respi^etivt^ dis- 
tricts, this siabuiK'iit appf'ars : — 

“ In an area of 3,0(10 square yards in No. 3 District, Ilulmc, 
stand 106 habibitions ; of these 33 arc cellar-iKvel lings, which 
nine consist of only one room. Tlie rest have two. In tlie 106 
dwellings there are 154 families, consisting of 546 individuals. For 
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that number of persons there arc 26 privies but of thost* six only 
are fit for use, one to every 91 individuals.” We oamiot wonder 
that, as the report adds, “ The streets are generally in a filthy con- 
dition, being swe])t only once a week.” 

There being in Manchester 50,000 ashpits, the foul emanations 
from them more or less pervade the whole city ; but they are, of course, 
most abundant in such districts as that just described. In those 
districts, also, they are made more deleterious by the construction 
and arrangement of the dwcJlings of the people. These are such as 
almost entirely to prevent the dilution and removal, by the winds 
of heaven, of the noxious eflluvia, and to retain thorn, in their most 
concentrated form, in and around the houses. Allusion has ab’eady 
been made to cellar dwellings. Of th('S(‘ there were, in 1860, 
4,467 in]iabit(‘d hy 17,178 persons. Tlit^ number lias probably 
since been ratla*r rtnlueed, but witli th(‘ eflect of still more* ovct- 
crowding those wliiidi remain. Xc‘xt are the ba(‘lv-lo-])ack liouses. 
These are tenements (*onsisting usually of two rooms, having the 
door and windows on one side, and therefore not allowing through- 
currents of air. In tla.* re ar of each such abode isanothd*, similarly 
constructed, and lauice tla^ name. Of such houses as thc^se, there 
are thousands in i\raii('hester. The ere(dion of any more of tlaaii is 
forbidden by a local act. Ihit the law is evaded. Many }ious(‘S, 
previously having rooms to the back and fronl, have, within the last 
few yuan'. Jhvh converted into back-to-back b.‘ne})ients. 

These abo<les an* further made worse />y their po^fition. An 
imraeuse proportion, if not all, of tlu^ back-to-back houses stand in 
courts, having only one entrance, placed usually at one end, but 
somotiines at live sid(.‘. Eacdi court has its asli[)it, with oia^ or two 
public conveniences, situated usually at the end oppositfi to tlai 
entrance. An instance, can, howewer, lui shoxvii in the township of 
Huline, in wliieli an aslipit stands on each sid(^ of ilu^ (uii ranee into 
a court containing about a \)zen liouses. Kvery bn'ath of air, 
therefore, whicli eiitiTs the court in a horizontal direction, (Mimc's 
poisoruMl with the eflluvia from the aslijiits. Sucli places as tlic'so are 
veritable st 13110 ] i-traps, with an inverted action. And they are fever- 
traps also. In tli(3 particular court just doscu’ilx'd, a number of cases 
of fever occurred in the course of last wiiit(*r. Sucli was the inten- 
sity of the poison, that one young woman having, after her recovery 
in the union hospital, gone back to the sainci house, took the disease 
a second, and a third time, and after all recovercxl; perhaps an 
unique instance. In another court in the same neighbourhood, 
thirteen cases of fever oc(*.urred in one house. In another house, 
having its back entraiic^e into the same court, were, last autumn, 
four fatal ^ases of cholera, almost the only genuine cases whicli 
occurred in Ilulme. 

Each court usually contains from eight to a dozen houses. But 



207 


1867.J Manchester: its Sanitary cmd Social State, 

instances are to be found in which a court contains only one house. 
Such a court in Chorlton-upon-Medlock has lately been described 
by the writer, in the following terms : — 

It is a back-to-back cottage, having no window or door at the 
bock, but a side window overlooking the Medlock. It stands in a 
court ten feet square. The house itself forms one side of the court, 
opposite to it is a slaughter-house, on the right is the back of the 
next house, with the narrow entrance from the street,^ and on the 
left is a dead wall, under which is placed a privy and ash-pit. 
Behind the wall flows, or rather stagnates, the Medlock. The 
flagged^ floor of the court, which is nearly a foot below the level of 
the street, is broken and uneven, and shows signs of imperfect 
drainage. The house consists of three rooms, each ten feet square, 
and nine in height, and is very dirty.” 

That in sucli a cabin, placed in such a W(dl, with such siin’ound- 
ings, ashpit, slaughterhouse, and an open sower like the Medlock, 
fever made its appciiranco, can surprise no one. llio whole of the 
family, consisting of nine persons, had it in siujcession. 

In rof(3renco to the homes of the peo})le, some painfully 
interesting information has lately been i)iiblislied by the Manchester 
Statistical Society. It is contaiiKnl in the report of a sub-com- 
mittee appointed in 1805, to inquire into the S(K*ial condition of 
two districts, not by any mcjans the worst in Maiiclu'skT. 

A portion of the information given as h> one of these districts, 
may thus be summarized. First, as to tli(‘ density of the jH)pulation. 
The area of the district l)eiug 57,000 stpiuri' yards, and the popu- 
lation 3,310, there wire about 177,1 it’) to i,h(3 squaie mile. The 
number of inhabited houses was 007, 08 of which liad cellars 
let out as separate teuemeids. Tin* number of families was 789, 
occupying 1,805 rooms, am averaig(3 of rooms to each faimily. 

But 151 of th(‘se famili(‘s, consisting oaieh of live, six, and even S(}ven 
persons, were found to be living eaicli only in oiu^ room. The 
houses are di^scrilKnl as being veay dirty. Of tlie 007 houses 398 
are baick-to-baick ien(3nu‘nts, having tiunedbrai no ventilation. Mainy 
of the privies airc saiid to bo V(‘iy miudi exposed, aind the stench 
from them to 1x3 a greait nuisaiuce. In one cai-se twelve tamilies 
have to maike use of one privy, and that is closed everij evening at 
ten 0 clock hij the i>erson who keejys^ the kenr 1 logs are kept in 
great numbers. Ponies and donkeys w<‘r(‘ found in the very houses. 
One man had two auaxU horst^s in his kih-hen ; another a pony and 
a pig in his scullery, and rabbits and dogs in other parts of the 
house. In one of the courts there were five donkeys kept. The 
hitate of the houses as to uncleanliness may 1x3 imagined. 

“ Indeed,” says the report, “ very many of the habitations in this 
district are in such a condition, partly from the filthmess of the 
inhabitants, and partly from the smell of privies, drains, and 
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animals, and the dampness of the walls, and, in some cases, the 
ruinous condition of the buildings, as to be almost intolerable and 
wholly unfit for human dwellings. In some cases the smdls were 
so bad, that th(.> visitor could not remain in tbo house, and was 
forced to call the people' out, to obtain tlu' di'sin'd information. 
Some of the houses hnva almost fidbai down, and the iidiabitants 
pay no rent. The state of the guttc'rs and drains is, in some of 
the streets, very iinsatisfacdory.'’ 

As to the appearance of tlie p(' 0 ]»l(‘; out of the 789 fiimilic'S, 
118 are descTibc'd as “ dirty and untidy and IbS as “ very filthy 
indeed.” Tlie (‘hildren and even the womcai were) jdmost salved. 
In several instanei'S the cliildreii were ('iithvly so, and ‘^‘{itiiig 
their food out of a pan in the middle of the.' iloor like so many 
pigs.” 

And 5 ’et a very large projiortion of thes(‘ ])C' 0 ])lc were found to 
be in the receipt of incomes, which, properly husbaiuh'd, would 
('liable them to live in comfort. ]>ut most of the money goes to 
the public house. 

i)o not such fads as tliO'C, added to others whicli have' lat(‘ly 
been nuuhi known in rc'fei’ence. to the want of ('ducation, justify the 
assertion that if there bo a condition wLudi can be d(‘Scribed as 
one of retrograde civilization, it is that of a largo iiumber of the 
inhabitants of ?vrancliest(T ? 

To return, liowevtT, to their sanitary condition. It has been 
abundantly proved, ])oth that tliC sourc(‘S of atmosplunic contami- 
nation exist to an ('iiornious (‘xbrnt, and that tlie f'xLsting airange- 
ments of the buildings in laig(.^ portions of the city ai;e such as to 
retain the noxious exhalations in and around the habitations of the 
peopW, to infect their food, their drink, and thdr clothing, and to 
be insjiired with every breath they dravv. No wondcu’ that the 
diseases, chronic; an<l acute, ))rodnc(;d by a poisoned atmospliei-e, 
are so rife, that the mortality, ('specially of the youngen* childnai, 
is so enormous, and moreover that almost all the'. casi;s of (;oiitinued 
fevcT have occurred in those neighbourhoods. If cholera has lately 
lx;en absent, it has been because, to the curse of foul air, that of 
impure water has not licen adch'd. Diarrhoea, during the last 
autumn was exc'eedingly ])reval(‘nt, but it was almost (Uitiixdy 
limited to districts sucli as have. just Ix^en described. 

One very interesting and important fact in ref(;rencc to the 
type of fVwer wliich has r(;(;ently prewfiiled in Manchc'ster ouglit 
not to b(3 omitted. Although W(‘ll-marked instanc(;s of pure 
Tyjihus have npt bi'cii wanting, as w(;ll as of pure Enteric or 
Tyjihoid Fever, a large ])ro])ortion of the cases have liccm a mix- 
ture of the two, the cliaracteristic signs of one or the other pre- 
dominating in different cases. 

This hybrid character of the disease is easily explicable by its 
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double mode of causation. The effluvia from living human bodies, 
when concentrated, and those also probably from recent excrement, 
generate Typhus, wliile Ty[)h()id fever is ])rocluced by the (emana- 
tions from decomposing animal matters. It has been shown that in 
the fever-haunts of Manchester, both the se causes are in operation. 

It has thus been shown how the Corporation of Manceliester have 
performed the duty of rc^moving the predisposing causes of disease. 
Let us now see what they have done in the actual presence of 
disease, fastered by their own negligence. During the last tliree 
year's, continued fever has been ejudemic in Manchester, and al- 
though during the winter just passed away, it has not been quite 
so prevalent as in the previous one, yet for many weeks in succes- 
sion, the weekly average of new cases under pidJic treatment has 
not been hiSS than eiglity, to whicli must be added nearly as many 
more met with in private practice.* 

It might, therefore, liave be(‘n ex 2 >ected that the municipal 
authorities would l^e on the alert, (‘S 2 )(‘(*ially since their acquisition 
of increased ]) 0 W('rs and greater responsibilities under the Sanitaiy 
Act of 1860. How have they acted in these altered circumstances ? 
Let one mstance answer the question. 

Early in I)eeoml)er last, fever broke out in a house situated in 
Eiga Street, a short and rather narrow street in the older part of 
Hulme. The whole family, consisting of six jx.'rsons, were removed 
to the Chorlton Union hospital. Tliiw days after the removal of 
the last of tliem, the hous(‘ was vished by th(3 writer of this article. 
Ho found the house closely shut up, and tliere was no evidence 
(rf any attempt to cleanse or disinfect it. It was excessively dirty, 
the floors and walls almost black with tilth. The only furniture 
to be seen was an old straw palliasse, and a quantity of cotton 
flocks, lying loose in a corimr of one of the two bed-rooms. The 
remainder of the furniture liad been taki^n under a distrahit for 
rent, after the f(wr had made its appearance in the house. It had, 
of course, been taken t(^ a broker’s shop, and the various articles, 
impregnated as they -sverc with the poison of typhus, had most 
probaldy b(‘on sold, and the infection thus sj)rejKl abroad through 
tlie city. Three days later, tlie house was in the same unpurified 
state, excepting that the windows had, at the suggestion of tho 
writer, been left open. These facts wTre reported to the Chorlton 
guardmns, at their meeting on January 4th, and a copy of the 

* From tlio wt okly reiiirus of the Snnilnry Association, it appears that in tho 
eight weeks emliiig Fehruary 2‘.5r(l of tliis year, 0130 new cases of fever oecriured 
in public practice in Manchester and Snlfovd, an average of fijfcpor week. In tho 
same period in 18(30 tho nuinbor was 1049, or 191 weekly. Tlie deatlis in the two 
periods resiK^ctively were 197 and 200. Tho peoj)!© of tho two towns were tliei’e- 
fore, in the first two luontlis of tin; present year, dying at tlie rate of ueiirly 900 
per annum of a disoase whieli ought not to exist, and tJiose who so died were the 
most valuable members of society. 
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report was ordered to bo sent to tlie Town (derk of Maiudiestor. 
On Monday, tlie 7tli, an ins 2 )ector visited (lie lioiiso, and iiistnieted 
the owner, or his agent, to have the lionsi^ cleansed ajid dis- 
infected before admitting fresh tenants. Notliing was doia* until 
the 10th, when two men set to w^ork, and by the afternoon of tho 
next day, had lime-washed tho ceilings and the walls of the two 
upper rooms. 

By that time, also, some fresh tenants had arrived. A very 
respectable-looking woman, with four little children, was found 
sitting, with a look of dismay, in the midst of a quantity of very 
good and clean furniture, lx'd-sto(‘ks, bc'dding, &c., which she had 
brought ten miles out of tho country, and which was lying on tlie 
filthy floor of the sitting-room, and resting against the infected 
wall-paper. The ])alliasso found in the house when first visited 
had disapp(‘[ired. It had probaldy iKHm takiai away, and sold for 
what it would fetch. The cotton-flocks on wdiich some of the fever- 
stricken fiimily had laiji until th(‘ir removal to ilifi hosiatal, being 
unsaleable, had, without any attempt at disinfection, been thrown 
into the ash-pit, common to th(^ fever-housi* and seveial neigh- 
bouring houses. Verily, the Kuisance Authority in Jlanchester has 
solved the problem, how not to do it. Tlu' publication in thc‘. local 
newspapers of the above facts, caused a little stir among the dry 
bones. TIk' dis(‘ovory was made' that tho !j2nd s(.‘ction of the Sani- 
tary Act, 1800, made it tla' duty of the Nuisance Authority, atW 
obtaining the c('rtiticate of a medical praetitioiuT, to disinf('(?t such 
houses, provided it was not done Ly their owners. The City Council 
furiiislied the ditlerent Boards of Cuardiaiis in ]\lanchest(‘r with 
blank forms of such c('rtiticate, wutli the request that when lUices- 
sary they might he filled up hy their mc'dical oliicers. 

Any one, it appears, but those whoso duty it is hy Act of 
Parliament, may perform the functions of the N uisance Authority 
in Manchester. 

Those who have hoard or read the sj)e("clies recently made by 
the advocates of the Corporation, in Maiicbesh'r or (3lsewli(‘r(^, may 
be inclined to think that in some of the forc'going remarks they 
have been unfairly dealt with. AVith an air of injured innocence 
which would he amusing if the subject were not too serious, they 
have gone about representing iluiiuselves as cnudly persecuted by 
the “ Theorizing Sanitary liefonners ” because they are not ])repared, 
at the bidding of a section only of those gcnth'inen, to abolish the 
dry-closet system which litis grown up in Manchester, and substitute 
for it that of water-closets. They thus hope to avail themselves of 
tho disseiisions^moiig their critics as an excuse for doing nothing. 
But as has been shown, it is an utter perversion of language to call 
tho system estahJislied in Manchester the dry system, and the im- 
plied state of hesitation docs not exist. In the minds of our real 
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rulora tlie question is decided. The de(‘ree 1ms gone forth that if by 
any nu ans it can be prevented, water-closets shall not bo substituted 
for privies and ashpits. An attempt at prevention, by laying an 
extra rate on water-closets, was dcd'eated by the decision of a Com- 
mittee of the House of Commons so long since as 1858. The 
compulsory re-conversion of the comparatively few water-closets 
into privies, is now being attemjDted by an illegal tax for removing 
the dry ashes. 

Such being the determination of the authorities, ought they not 
at least to endeavour to make the middens inoftensive ? The modes 
of doing this, — of to some extent converting them into dry closets, 
— have been urged upon the council again and again, but with the 
sole effect of causing the]n, in some new by-laws recently published, 
to order that in all lujw houses the aslquts shall be roofc'd over, and 
their contents ke])t dry. But tlieso by-laws apply only to future 
constructions. fifty thousand as]i])its previously existing are 

to be ^eft in tladr 2 )ristine condition of barbarism ; no change is to 
be made in tlie inodci of (‘mptying them ; the manufacture of 
manure at the nighlsoil dc])ots is to go on unchecked, and tlio 
depots ar('. to remain williin the city. And if the s'»nrces of atmo- 
spheric contamination arc to remain, the imp'dimenls to the removal 
by currenls of iVc'sli air of the polluted atmosphere are also to 
continue. One oj‘ tlie new l)y-laws ('iiacts that if any building 
erected since June, 1865, shall ]>t‘ d(‘clared on comi^etent authority 
to be unfit for human habitation, it shall l)e shut u]) until rendered 
fit. None of the Ihoiisands of liouses erected bt'fore that date, 
which are unfit for human habitation, an' io bo closed; nor are tho 
confined courts in which they stand lo he q^xmed to tho winds of 
heaven. Th(> new by-Lnvs will therefore have as much effect on 
the monster nuisance of Manchester as a teacupful of water on a 
raging conflagration. 


VIII. THE AETIZANS’ AND LABOUEEES’ DWELLINGS 

BILL.* 

All sections of the governing body of the state, with the exception 
of a few gentlemen who can liardly bo said to belong to the present 
generation, are agreed upon the necessity of extending the elective 
franchise to a vast number of artizans and labourers from whom it 
has hitherto been withheld ; and comuirrently w^th this national 

♦ “ ArtiziUis* and Liilynm-rs’ Dwellings.” A Bill to pro vMn Letter Dw<*llirig3 
for Artizajis and rjuLoiirers. Tropored and brought in by IMr. INrOullngh Torrens, 
Mr. Kinnaird, and Mr. liocke. Ordered by tho llouse of Coininons lo be printed, 
12tli February, 1SG7. 
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action, all possible means are being taken by the representatives of 
the people to prepare the future electors for their privileges, by 
raising their mental intelligence, as well as their physical condition. 

Two phases of legislative activity present themselves pro- 
minently to the observer of social affairs ; the one (hardly yet 
commenced) is compulsory education, and generally the extension 
of education amongst the masses ; the other, compulsory obedience 
to social and sanitary laws. 

When we say that there are thousands of electors living in 
houses, in which it is absolutely impossible that their bodies, much 
less their minds, can be maintained in healthy action, and that 
there are tens of thousands still unenfranchised who dwell in hovels 
compared with which the huts in some of M. du Cliaillu’s Ashango 
villages must be palaces, we are only re-stating facts which are 
revealed in eveiy page of liistory ; and to the man of science, the 
most hopeful feature in tlie present political crisis is that the privi- 
lege of electoral power cannot tail to he accompanied by a sense of 
pride which will stimulate j its possessors to improve Iheir own social 
condition; and in one r(‘Sj)(‘ct there is an advantage in the work of 
Parliamentary Eeform bcmig undertaken by tlie Conservatives. It 
is they who have always sought to withhold tlie franchise from tho 
masses, because tiny considered them unfitted to receive it; and 
therefore, unless they mean to belie their first principles, and to 
leave it in the powder of their adversaries to taunt them wuth 
insincerity, and w’ith a desire to keep the people in a state of 
vassalage, they must not only raise them in the political, but also 
in the social, scale. 

Whatever may hitherto have been tho opinions of men in 
regard to political entranchisement — that is to say, wdiether they 
have thought the people should be improved beforci they w^eie per- 
mitted to have a voice in the government of the country, or that 
they should be at once allowed to vote for su(di representatives as 
they presume to have their interests at heart in a snpc'rior degree 
to those in whoso ehicjtion they have had no voice — on(3 thing is 
quite certain, namely, that their social condition should be improved, 
and that all political and religious denominations should join 
earnestly and disinterestedly in the noble work of social and intel- 
lectual enfranchisement. 

We must, on this great question, utter no uncertain sound. 

It is we who are answerable for the degraded condition of those 
fellow-citizens whom we pronounce to be unfitted for the elective 
franchise. It is vain for representative bodies, local or imperial, to 
say that the drunkenness, uncleanliness, or poverty of the people is 
their own fault, and they must be made to suffer the consequences. 
Such statements are simply admissions of ignorance, incapacity, and 
unfitness for office, on the part of those who make them ; and the 
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soonei’ the aspirants for political power acknowledge the responsi- 
bilities and duties of their position, and follow up the admission by 
energetic action, the better will it be for the nation. 

Mr. Torrens and his colleagues, who have introduced the 
Artizans* Dwellings Bill (an enactment which it is only right to 
say, is based upon the Liverpool Sanitary Amendment Act of 1864, 
framed by Mr. W. T. McGowen, formerly Liverpool Law Clerk, 
now Town Clerk of Bradford ; Mr. Shuttleworth, Ex-Town Clerk ; 
and Mr. James Ncwlands, the present Borough Engineer of 
Liverpool*), deserve well of the community ; and there is no doubt 
that whatever may be the present decision of the House of Com- 
mons on tlie qiuvstion of JParliamontary Keform, there will be no 
difference of opinion as to the desirability of carrying, as speedily 
as possible, this beneficent enactment. 

The process by which the Bill ju’oposes to imjawe the dwellings 
of the humbler classes is simple and efficacious, and the only 
influences which can militate against its nscdiilness are those which 
may arise wla^re the members of Corporations are corrupt, and the 
officials afllicted with the same weakness, or with the desire to 
please and serve their patrons at any hazard. Every borough 
must liave an officer of health ; every oflicer of health must report 
to juricjs wliat houses, strew ‘ts, or courts are unfit for human habita- 
tion, and how tlioy sliould be d('aH with ; whether only structural 
alterations are nec(‘ssary, or wh<?tlier total demolition is the sole 
alternative. Ujion such reports the jury must instruct the muni- 
cipal authority to act. This they will do either by allowing the 
owner of the j)res(‘nt('d ” projurty to deal with it himself according 
to their instructions, or, should he be unwilling to do so, and should 
total demolition be necessary, tluy must tlum agree wdth him as to 
terms, and purchase the property out and out. 

In addition to these powers, the Bill also authorizes loans of 
money at a low rate of inter *st by the Public Works Loan Com- 
missionei-s to Corporations wishful to build dwellings for such 
families as are likely to Ix^ turned out by the operation of the Bill ; 
so there will in future be no justification whatever for any local 
governing body, whether it be of the smallest village or of the 
largest overcrowded commercial or manufiicturing centre, if such 
abominable nests and rookeries as now exist, should in future be 
found within its jurisdiction. 

But although we have expressed the conviction that all political 
parties will unite in jmssing the Bill, wo are not quite so cer- 
tain that it will meet with no opposition on the part of those 
whom it is intended to benefit the most; and such of our 

♦ Mr. Hugh Shimrain, of Liverpool, who had written some valuable articles on 
the state of the courts there, was a material witness in securing the passage of tha 
Bill. 
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readers as remember wliat was stated in a former number of this 
Journal,* namely, that the Corjioration of Manc]i(‘ster, leagued with 
some neighbouring municipalities, obstructed the passage of the 
Sanitary Act of 1800, will not be surj)riscd to hear that the boasted 
m ^tropolis of the north is pursuing a similar course with regard to 
the present Bill. 

The objection wo hear raised to it in that quarter is that it will 
enhance the value of dilapidated teiK'ments, and that landlords will 
neglect their property in order to compel the Corporation to pur- 
chase it. For the benefit of some of our landed gentlemen, v/ho 
ai’e not suj)posed to p(nietrate the muni('ipal st.‘crets of our largo 
towns, we may (explain that when a w’calthy Corporation like that 
of IVranchcster raises su(*h an obj('(*tioii to the ex])enditure of money 
in the wiiy described, for ameliorating the condition of its working 
population, it lias some grounds for so doing, inasmuch as landlords 
— aye, rich landlords — in large towns often do take advantage of 
“ Improvement Acts ” to sell their property to Corporations at an 
exorbitant price ; but in this cas(‘ the sinners are likely to be poor 
peo])le who own a house or two in a court, and who possess little 
or no influence in municipal elections. The rapacity of sudi jieoplo 
must not be encouraged, even if the iil ter native be that Manchester 
(or sohie other larger town) shall remain what our uninitiated 
readers will find it to bo if they will take the trouble to peruse the 
article on its present condition, in another portion of this Number.t 

Shame on you, men of Manchc‘ster, wdio Lave amassed'^your for- 
tunes by the sweat, not of your own ])rows, but by that of the hardy 
sons of toil to wliom you \YOuld now dtaiy even decent Libitations ! 
Would that the shade of liichard CoMen could rise, that lie might 
point the fingc‘r of scorn at his successors who deny the fresh air 
of heaven to those u])on whom he conferred the boon of cheap 
bread! We ha\e little fear of the result of sucli opposition; it 
will recoil upon the opponents of the ]>ill, and it is but just to the 
citizens of Manchester to s<iy that, as far as we have been able to 
ascertain, the municipal authorities do not in this, nor in any other 
sanitary olistructioiis, r(^])res(Uit their true feelings and desires. 

But the Bill is not without drawbacks, and one of these deserves 
attention. We think it gives too much power over the public 
moneys to an almost irresponsiliki public offi(;ial, the Medical Officer 
of Health. We strongly recommend the addition, in committee, of 
a restrictive clausii similar to the 41ith clause of the Sanitary Act of 
1866, which enables the Home S(*cretary to act upon the well-founded 
complaints of inhabitants, and we are not sun) that it would not be 
better in the very first instance to divide the responsibility of maWng 

* “Tho Public Hoaltl)/’ ‘ (Quarterly Journal of Science/ Oct. 1, 1866, p. 496, 
on tlie Sanitiiry (Condition of MunchesU r. 

t On “ManchewU r : its Sanitary aiul Social State, and its Corporate RulerB.” 
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presentments, for, whatever may be the theory of the Bill, in practice 
the mode of its execution will rest entirely with one official, who, 
however honest he may be himself, may not always find it ea«y to 
resist the importunity of those upon whom his material interests are 
dependent. 

These are, however, matters to be regulated in committee, and as 
regards the Bill itself, we can only repeat that its passage will 
be, in oiir opinion, an event of far greatc'r importance ilian that still 
important one, the passing of a new lieform Bill. 

Tile latter is a measure which will only be useful in so far as it 
enables the newly enfranchised to appoint as their representatives 
men who will feel a ili'cp int<Test in, and will promote, their welfare ; 
whilst the former will in a brief space of time raise masses of degraded 
beings, even then unenfranchised, from the status of mere animals 
living and following their instincts in localities hardly to be called 
houses, in which, if they ^\ ere compelled to live, many of the lower 
. animals would soon b(3Com(‘- etiolated and would miserably perish. 
There, at present, nuaiand women live and die herded together 
without any ac(piaintance with the di'cencies of civilized life, seeking 
refuge from the tainted atmosi)h(‘re of <h(dr wretched homes in the 
gorgeous gin jialaces that stand invitingly open to receive them, and 
there their children are allowed to run riot, surrounded by every 
condition necessary to bro(3<l t]ii(.‘ves, vagalionds, and prostitutes. 

Will this be any longer tolerated in Britain ? We hope not ; we 
look for a brighter day, not iar distant, wlion the w(‘althier classes of 
the community will, witJi one accord, acknowledge tluar obligation to 
provide habitable dwellings for their poonT citiz(*ns, and so give them 
an opportunity of accjuiring th(5 much-need(‘d liabits of modesty, 
sobriety, and cl(‘anlin(*ss, and a s(‘ns(‘ of seli-ri'SjKct without which no 
one can be considered a member of a civilized community. 
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CHRONICLES OF SCIENCE. 


1. AGRICULTUKE. 

At length, after twenty montlis of a clisistrous experience, we can 
report a week of entire freedom from tin? Cattle Plagne. During 
the we(^k ending March 2nd, no case was rf'porteil at Whitehall ; 
and it only needs tliroe wt^eks’ continuance of this good fortune, and 
(oxcopting our Jinhilify to the rcimportaiioii of the poison) 'vve may 
hope that we shall have hnally got rid of the disc^ase. That the 
infection is as virulent as ever when it oc(*urs, appears, however, in 
the recent experience at Islington, where Mrs. NicholFs herd was a 
second time attacked. Tlie plague first ajipeared here in Juno, 
1866, ran through the sheds, and sjjread iliroughout the country : 
it reappeared in Febiraary of this year, again ran through the herd, 
but was confined within the jiremises by the precautions which, 
not possible twenty months ago, are now enforced by law. 

The President of the Koyal Agricultural Society did well, in his 
Annual Address in December last, to insist upon the need of consi- 
dering the disease as a conflagration ; urging upon the (xovernment 
that, just as the whole machinery of fire-engines and firemen is 
maintained where there is no fire, to extinguish it should it arise, 
so the existing machinery for stamping out the Cattle Plague 
should be maintained in readiness to deal with it, should it again 
attack us. The other points to which Mr. Thompson s address 
referred are also of first-rate agricultural importance, including the 
difficulties of the labour question, the need of developing those 
departments of farm practice which result in the production of 
animal food, and the call for an improved agricultural education. 
On the first of these to])ics he declared the impossibility of carrying 
out the so-called co-operative system in farm practice; recom- 
mending, however, as a much more likely expedient for retaining 
the existing agricultural labourers, that farmers generally should 
adopt what is already a common practice in some counties — the 
plan of either letting land to their labourers, or otherwise pro- 
viding them with a cow’s keep. A man who can ensure regular 
work at fair wages, with sufficient land to keep a cow and a pig, 
and obtain even a moderately good cottage among the friends and 
neighbours whom he has known from childhood, will seldom be 
found willing to change his position for the crowded courts and 
alleys of the large towns, even by the temptation of considerably 
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higher money wages. Add to these domestic advantages offered 
to married labourers a system of piecework payments, by which 
young men shall be remunerated according to the actual value of 
their services, and it is probable that the ranks of the agricultural 
labourer may not be so rapidly thinned as, to the great incon- 
venience and difficulty of the farmer, of late years, they have been. 
The increas(id supply of animal food — meat and milk — which was 
the next topic referred to in Mr. Thompson s address, is rapidly 
becoming a more important branch of English agriculture. Cattle 
food is being grown in larger quantity, not by the laying down of 
ploughed lands to permanent pasture so much as by the better 
cultivation of green crops on arable lariiis. Iiotations of crops are 
altered to suit the demands for an increa8(‘d live-stock. Two green 
crops are cultivated in succession, and clovtus and grasses, taken in 
alternate husbandry, are kept d(jwn more yt^ars tlian one ; and the 
smaller portion of eacli fami which may thus sometimes be devoted 
to corn-growing, yields, nevertheless, an increased quantity of grain, 
owing to th(i fertilizing effect of the larger flock of sheep or herd of 
cattle which is thus maintained. 

An instructive paper “On the Application of Manures” was read 
by Dr. Voelcker before the London Farmers’ Club in December, in 
which he argued for the immediate application of farmyard dung to 
the land, not on the ground that loss is inciirn’d during fermentation 
in the dungheap, but because^ tlierc is considerable loss of soluble 
substances during that proc('ss by tlie exposures of the dungheap to 
rain. The uiqu'ofi tableness of iho old-fashioned dungheap is alleged 
to be owing, not so much to evaporation, as to th(> washing cflect of 
rains. There is as niucli actually of ammonia in the reduced mass 
of the rotten heap, as there was “potentially,” to use Dr. lire's 
phrase, in the original bullc of the fresh manure there hauled 
together. The recommendation to put the manure at once upon 
the land, even though it bo autumn, and for a S 2 :)ring crop, is 
peirhaps hardly safe on very light land, where the soil has less 
ability to retain the products of its slow decomposition. The 
remedy for the immense loss of fertilizing material, which takes 
place under the ordinary management of the dunglu'ap, on such 
farms, is to adoi)t the plan of coveretl yards, where the manure is 
allowed to accumu]at(3 und(T shelter until it is carried out in the 
spring. Another urgent recommendation of the Professor’s, in con- 
nection with the application of all ktnds of manures, was to take 
care that they were tlioroughly mixed with the soil. It is doubtless 
owing to the perfect distribution of their fertilizing matters through 
naturally fertile soils, that a good season is, on such soils, able to 
produce an excessive crop. And the aim should be, whether in 
applying bone-dust, guano, or nitrates, so to triturate, reduce, or 
dissolve them, that, after application, every portion of the land 
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througli which a root can penetrate shall contain its shave of the 
application ready as the food which that root rc(]iiirc'S. 

The recent publication of the agricultural statistics coll(‘('ted by 
the Board of Trade does not materially alter the conclusions, to 
which students of that subject had already Ixicn led as to the actual 
and relative areas of the diilcnmt crops cultivated in Great Britain. 
The wheat crop in England and Wales was formerly estimated 
at 3,800,000 acres, it is now declared to bo 3,274,000. Tho 
total corn crops of the country occupied 7,920,000 acres in 1866, 
against 8,437,000 at whi(;h they were estimahd in 1857. And the 
green crops (food for cattle, &c.) are put at 2,890,000 acres, against 
about 3,000,000 which was the estimate} hm y(‘ars ago. The area 
returned as permanent pasture now is 10,255,000; it was formerly 
estimated at 10,166,000 acres. 

A clever pamphlet Iw Mr. ITeywood, of Dtinham Massey, 
Chesliire, points out to tarmers that, as the cultivators of living 
plants and animals, they cannot do just what tlay ])Iease, as they 
might if they were the manufacturers or manipulators of merely dead 
material. Living creatiir<‘s follow their own natural laws, and our 
efforts for the promotion of tlieir liealth and ])rodiictiveness must bo 
ol)odient to thoir nature. Indeed, as stahil in tho ‘Agricultural 
Gazette ^ when r(‘viewirig Mr. ILy wood’s j)am 2 :)hlet, the keejK^r of a 
living thing must be its most huuibh} servant if it is to prosper in 
his hands. The nature of tho creature, not tlie arbitrary will of its 
master, must determine tlie treainiont it receives. And the fact 
that animals, and even plants, are not mere iiiaeliiiies, capable of 
producing a doulJc quantity of the manufactured article frbm a 
double quaidicy of llio raw material supplh'd to tliem, rdnikos a 
great deal of that exuberant and urgent, and often wild advice, 
which is frofpK'iitly addressed to practiciil agriculturists hy the 
amateur. They know hy long experience the limits of this kind 
which are impos(‘d hy nature, ajid against which, or over which, no 
man ever went uninjured. Within those limits, however, it is the 
part of a wise and energetic man thoi*oughly to cultivate the field 
which is his own ; and thus successful high farming consists in select- 
ing animals and plants for cultivation which have great natural 
powers of assimilating food, and in treating them fully up to this 
their precocious nature. 

The new organization of Chambers of Agriculture, to which 
reference has been made in previous Chronicles, has gr^ually de- 
veloped during the past quarter. Such chambers now exist in 
almost all parts of the country, and there is a central institution in 
London professing to act as a common mouthpiece for them all, 
through which the voice of tho agricultural world may be urged 
upon the Home Secretary, in connection with any amendment or 
enactment of law that is desired. The consideration of the Turn- 
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pike Trusts, with the maintenance of roads otherwise than by the 
oiitragt'ously expensive toll system, is tlie topic- selected for their 
lirst attempts to move tlie ^^overnmeiit of the country. There are 
several other agricultural topics being urged in Parliament, wliich 
are equally deserving of attention with this ; and they are being 
taken up by hidividual members in the House of Commons with 
great ability. Thus, Professor Fawcett urgcjs the more general 
enforcement of the Factory Laws, which limit the hours of labour 
in the case of children under a certain age, and require them to attend 
school during certain hours of the day. Certainly the application 
of these laws to the case of children employed in the field would 
be very difficult, chiefly owing to the immense labour of inspection 
which would be necessary to see that they were duly carried out ; 
but it cannot be doubted that compulsory education would ulti- 
mahJy be most 'beneficial in the agricultural districts, as elsewhere. 

The severity and impolicy of the Game Laws is another topic 
wliich has lately been urged very efteidively upon the House of 
Commons. And these and other topics of agricultural interest 
will, no doubt, form the subjects of discussion before the newly con- 
stituted Clianibers of Agricultiun throughout the country. 

It will bo our duty, in July, to report the phu'o which agricul- 
ture has occupied in the great Intm-nalional Exhibition at Paris, 
The preparations for its duo representation there are on the largest 
scale. 


2. AECIIyEOLOGY AND ETHNOLOGY. 

Mk. Engeliiakot’s important work, entitled ' IVnmark in the Early 
Iron Ag(‘,Gbrms a Avorthy si'qnel to the publications Avliicli, tix'ating 
of earlier ejioehs, av(; noticed in oiu* last Chronii'k'. TJie Iron age 
of Denmark has been diAuded by ITofessor AWirsaae into three 
• periods: ‘^the Early Iron ag(', from about 250 to 450 a.c.; tho 
Transition jieriod, extending to tlie close of th(‘ seventh century; 
and the Late Iron ag(‘, terminating AvitJi tlie introduction of 
Christianity about the y(‘ar 1 000.’’ The Early Iron age commences 
with the introduction of three verjf important elements of civil- 
ization, in advance of those Avhich characterized the Bronze age 
immediately prc(;eding it. These are (1 ) the use of Iron ; (2) the 
employment of liorses for riding and driving ; and (o) the possession 
of an al])habet of Eunic lettei’s. 

A comparison of the antiquities belonging respectively to the 
Bronze and Early Iron ages exhibits very remarkable contrast, of 
which it will be desirable to mention a fcAV. Tho weapons and 
cutting instruments of tho Early Iron age Avere invariably made of 
ii'on, and present a high degree of finish : instead of the cast 
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bronze swords of the previous period we now have to deal with 
damascened and welded swords of iron. Bronze, or more properly 
brass, was, however, in use ; hut zinc was mixed with the copper 
instead of tin. The use of gold is common to the two periods ; but 
silver, ivory, glass, agate, and porcelain beads appear to have made 
their first appearance during the Early Iron age. The ornamen- 
tation of the manufactured article diftered very strikingly in the 
two periods: in the Bronze age it was geometrical, stiff, and 
monotonous ,* in the Early Iron age it consisted of heads and figures 
of animals, human fignires, stars, pearls, &c., and not unfrequently 
of a redigious device known as the fylfot. Boats of considerablo 
size were built during this period, one found in Nydam Moss 
measuring seventy-seven feet in length. Eoman antiquities have 
been found mixed up with those belonging to the inhabitants of 
Denmark at this period ; but they rarely occur alone, and not a 
single Koman sepulchre has been met with. 

Now, contrasting these characteristics of the two periods, it 
becomes an interesting question whether they lead to the inference 
that the transition from the Bronze to the Early Iron age was 
^adual : the result of an advancing civilization, and of peaceful 
intercourse with other nations ; or whether they point to the con- 
clusion that, at the termination of the Bronze period, Denmark was 
invaded by a more highly civilized people ? Mr. Engelhardt dis- 
cusses this question very clearly, and accepts the latter alternative. 
There is no connecting link between the swords of the Bronze and 
those of the Early Iron age ; we have to do with new ornaments 
as well as new materials, and a different composition and treatment 
of those formerly known.” The artistic ornamentation does not 
indicate the infancy of art, and, wliat is remarkable, there is 
observable “ a decline of art from its comparatively high develop- 
ment in the early period of the Iron age, to a much lower standard 
towards its conclusion, with regard to style and form, as well as to 
technical skill in metal-work.” Then the sudden appearance of' 
horses, already domesticated, and the equally sudden possession 
of an alphabet point in the same direction. 

Another question now arises : Who were the invaders ? Mr. 
Engelhardt observes, “ The Eomans, we know, never conquered 
Denmark. Their armies, assisted by their fieets, came as far as the 
Elbe, but never beyond it ; ” but we cannot find that he endeavours to 
come to any conclusion on the subject, or even that he raises the ques- 
tion. Indeed, perhaf)s the only passage in the book bearing on it 
is a footnote, in which it is stated that Dr. L. Muller considers 
the religious symbol termed the fylfot “to have originated in 
Eastern Asia, from whence it spread over a great part of Europe.” 
At present it would probably be futile to enter into any argument 
on this point, but as our knowledge of the antiquities of the same 
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date in other countries becomes more extended, we ought to become 
prepared to grapple with a problem of so much interest. 

A work, entitled ‘L’Homme fossile en Europe, son Industrie, ses 
Mocurs, ses (Euvres d’Art,’ by M. Le Hon, has just been published at 
Brussels ; and as the subject of it is coextensive with the range of 
tliis chronicle, it ought not to be passed over without notice in these 
pages. At the same time, as a work of this kind necessarily partakes 
more or less of the nature of a compilation, a detailed analysis of it 
would simply be a repetition, in a groat measure, of what has 
alr('ady been stated in this and our last Chronicle. We shall there- 
fore select for record one or two observations of the author, which 
contain what seem to be expressions of original views on certain 
subjects ; and we must state our regret that they do not in all cases 
bear such intrinsic marks of j^robability as to ensure their un- 
questioned acjceptance. M. Le Hon very properly places the first 
appearance of man, according to our present knowledge, after the 
epoch of Eleijlias meridionalis, the evidence of his contemporaneity 
with tliat animal being too doubtful for acceptance. In Europe he 
believes man to have first appearc'd aftcT the diminution, to a 
greater or less extent, of the ice of the Glacial 2)eriod, and after the con- 
temporaneous upheaval of tlait continent. He seems to favour the 
idea that the human race migrated from Asia to the newly raised 
countries ; but at the same time he believes man to lijive been very 
little more civilized than anijiials ; and amongst other character- 
istics of our remote ancestors, he enumerate ‘s that of their teeth, 
indicating that they lived on fruits and roots ; but how JI. Le Hon 
became possessed of this astonishing idea surpasses our compre- 
hension. 

The author discusses the question whethcT the early cave- 
dwellei-s were cannibals. He acce])ts the evidence in support 
of an affirmative conclusion, but doubts its sufficiency ; and, with 
much reason, he leaves the matter without coming to a dec"- 
sion. It will not be necessary for us to discuss the questions 
raised in the succeeding cba]}ters, which contain very little that is 
new, but a great deal that must be useful to a student. We 
should observe, also, that in treating of the ages of j)olished stone, 
of bronze, and of iron (Early Iron itge), the author seems to bo 
much more at home than in discussing the earlier periods, of which 
his account is exce ssively meagi’e. 

Mr. J. E. Lee has ])ublished in the ' Geological Magazine ’ for 
last December a translation of three rej)orts by Dr. Oscar Fraas, 

“ On the Pre-historic Settlenumts of the lieindecr Age in Southern 
Germany.” It appears that the deej^ening of the spring-head and 
the watercoume of the Schussen brook, by the proprietor of some 
mills in Schussenreid, led to the discovery of gigantic horns of the 
reindeer, with smaller ones of all ages, as well as bones of the same 
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..animal, which had been cracked to get out the marrow. Besides 
the remains of the reindeer, were found those of oxen, bears, wolves, 
the horse, and the glutton, as well as of birds and fish. ‘‘A largo 
proportion of the horns have been formed, in a very simple and 
inartificial manner, into clubs or hammers, awls (some of which 
have projecting ears), or into agricultural tools, and other imple- 
ments of incipient industry.’* About 600 specimens of flint flakes 
were discovered, besides a number of flint cores, but “ no trace of 
metal was founds nor the mark of anything at all approaching that 
of a metal tool.” 

As regards the age of these remains, Dr. Fraas has made obser- 
vations bearing both on thedr relative and tladr absolutes date. Their 
relative age he infers to be far greater than tliat of any of the 
Lake-dwellings, and he seems to iiidicah; his belief of their contem- 
poraneity with the remains of the Iteiiideer 2 )(Tiod, discovered in the 
Dordogne by MM. l^arlet and Christy. As to tlu) absolute date 
wliieh can l>o assigned to ihem, wo must quote Dr. Fraas’s, or 
rather 3[r. Lee’s, own words : — Ihit a short time since there was 
here tlie jjleasaiit little tarn, the s})ring-hea,(l of tlie brook Sehusson; 
700 years ago tlie Premonstrateiisiaii monks built thedr moiiastcuy; 
1,000 years still eailier a Homan road, witli all its trailic, is said to 
have })assod this way; but long iH'fore all tliese ptudods there 
existed hero a settlement where human beings carried on all the 
avocations of life.” 

Amongst the interesting monuments of antiquity, which render 
the valley of the Mississippi so attractive to the student of Ameri- 
can archmology, few have obtained more attention than the group 
of ‘‘ sacred (‘iiclosnres,” or “ forts,” whichever they may be, near 
Newark, Ohio. J besides these, “scattered over the same plain, and 
crowning the neighbouring hills, arc numerous tumuli, or mounds, 
evidently erected by th(3 same people that built the larger works.” 
In a “ Description of an Ancient Sepulchral Mound, near Newark, 
Ohio,” published in the last \olume of the ^American Journal of 
Science,^ Mr. 0. C. Marsh, from whoso paper wo have just quoted, 
describes the results of an excavation into one of these mounds. In it 
were found several skeletons and parts of skeletons, showing in some 
cases that the interment had been performed with great care ; with 
them were associated piles of charred bones, the fragments of some 
of which were recognizable as human ; showing that the interment 
of some individuals was accompanied by a kind of incrematory 
rite. With some fragmentary remains of a child was found a 
string of beads, neatly made of native copper, without the aid of 
fire, by hammering the metal in its original state. On the same 
string, arranged at regular intervals, were five shell-beads, of the 
same diameter, but about twice as long as those of copper. 

At the base of the mound was found a cist, or grave, which had 
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been excavated in the soil before the mound itself was commenced. 
In it were found parts of at least eight skel(3tons, belonging to indi- 
viduals of different ages ; they had evidently been thrown in care- 
lessly, most of them soon after death, and thus presented a striking 
contrast to the evidences of careful burial in the mound itself. 
Eleven skeletons were discovered by Mr. Marsh in such a condition 
as to prove that the individuals had been buried in a hurried and 
careless manner, and he states that ‘‘nearly all of these remains 
were those of women and children.’’ 

With the skelehuis were found implements of flint and chert, 
remains of various animals, all of which are still living, and most of 
them still inlial)itiiig Ohio. Two vessels of very coarse pottery 
were discovered ; some hauiiatite powder, wliieli was probably used 
as paint; togeth('r with ncf'dles, spoons, a whistle, a s])atula, and 
otlier objects made of bone. The manner in wliicdi tlic lecdli were 
worn indicates, says Sir. Marsli, “ that the mound-builders, like tho 
ancient Egyptians, and the Danes of tlie Stoiu^ age, did not, in 
eating, us(^ tho incisive ^ tcetli for cutting, as modi'rn jiaiions do.” 
We must comduele our notice of this very iiit(‘n‘sting ])a])er by 
stating that tlu^ autlior inlers the lar^e pro})oriion of small children 
represented amongst the remains to indicate “for this case a rate of 
infant mortality (about tljirty-tliree i)er cent.) wliicli is much higlier 
than some have supposed over exisk^d among rude nations.” 

TIic ‘ Antliro})otogical li(‘vi(‘w’ for January contains, amongst 
other articles of interest, what we belitve to be the most tangible 
account y(,'t published of the characters and the age of the human 
jaw found in th(3 Trou dv la Naulett(', in the Talley of the Lc’sso. 
It is (‘ontained in a summary of a ])a 2 )er read btdbre the Anthropo- 
logical Society of London by Mr. 0. Carter Blake, who liad been 
S(int by that Society to rejxu’t on tlie recent (‘xplorations of the 
Bone-caves of the Valley of the Lesse conducted by Dr. Dupont, 
under the ausjuces of the Belgian Governnumt. As Mr. Blake’s 
conclusions are given catc*gori(‘ally in a very brit'f form, we cannot 
do better than record tlK ui as follows (1) That tho 

deposit of stratitied ‘lehm’ under stalagmite in the Trou do la 
Naulette was due to the action of slowly ojx'rat ing (*aus(^s. (2) That 

the individual whose jaw was found tlierein was contemporary with 
tho elephant and rliinoceros, whos(i remains are ciinbedded under 
like conditions. (3) TJiat some of the characters afforded by the 
jaw indicate a resemblance to tho jaws of tlie Slavonic j)eopIes of 
Eastern Europe, as es])ecially exemplilied in tin? Masures and 
AVends. (4) That some of the cliaracters of the jaw from tlie 
Trou de la Naulette indic'ate a strong resemblance to, and exaggera- 
tion of, the characters afibrded by the melanous races of men, and 
especially the Australian. (5) I'hat the above characters aflbrd a 
distinction between the remains found in the Trou de la Naulette 
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and the Trou de la Frontal, which latter contained the Eeindeer- 
period individuals, strongly resembling the CalmuclvS of the present 
day.” 

We hope that the detection of these various resemblances may 
hereafter prove to be well founded ; but at present the evidence 
seems remarkably slight. We also look forward to some explana- 
tion of the association in one individual of characters belonging 
to the Masures and the Wonds, with others afforded by those races 
which, in the euphemistic dialect of anthropologists, are consider- 
ately termed melanous.” 

The uses to which the ordinary types of Flint Implements, of 
the larger sort, were put by the people who made theun, have been, 
in the minds of most antiquaries, associated more or less with war 
or the chase, though some have sought to prove that tlu^y were 
used for more peaceful and bucolic purposes, such as digging roots. 
The smaller implements are also generally sup 2 ) 0 S(‘d to have been 
used as cutting or scraping instruments of some kind; but Pro- 
fessor Steenstrup has recently ])ublislied a j^aper, entitled “ Imod 
Hr. Professor Worsaae's Tvedeling af Stenab ieren ; et Bidrag til 
Forstaaelsen af Stenalderons Kultur Iut i Norden,” in which ho 
compares them with certain stone objects used by the Esquimaux 
for the purpose of sinking their hooks, &c., in fishing. This idea 
is, to an Englishman, not a little novel, and hard to admit ; but to 
a Scandinavian it may be more familiar, as the figures given by 
Professor Steenstrup show a considerable resemblance, in form and 
proportions, between the objc^cts compared. At any rate, Professor 
Steenstrup’s reputation is such that an expression of his deliberate 
opinion commands an unprejudiced consideration. 


3. ASTEONO^Y. 

{Including the Proceedmgs of the Royal Astronomical Society,) 

The gold medal of the Koyal Astronomical Society has been 
awarded to Mr. Huggins and I)r. Miller, jointly, for their researches 
into the physical and chemical constitution of fixed stars, nebula), 
and comets, by means of Spectrum Analysis. Our readers, who 
have been presented from time to time with the results of tho 
important investigations made by the medallists, will recognize the 
justice of the award. 

The results of observations made by our leading astronomers 
upon the November meteors are now before us. In some respects 
they are disappointing. We cannot but feel that although the 
display had been predicted, it came after all somewhat as a surprise. 
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We miss accordingly a class of observations, which, had the shower 
been more confidently expected, would certainly have been sug- 
gested, — we refer to prearranged comparison-observations. If 
observers separated by suitable distances, had assigned themselves 
the task of recording the phenomena presented by the first charac- 
teristic meteor appearing after certain definite epochs, we could not 
have failed to have satisfactory evidence respecting the average 
height and velocity of the shooting stars whic.h composed the 
shower. The display loses half its significance for the want of this 
sort of evidence. Professor Challis justly remarks on the improba- 
bility that (without some such arrangement as we have suggested) 
single meteors could be observed ‘‘ in diflerent localities ; ” he adds, 
with apparent regret that so favourable an opportunity was allowed 
to pass unused, — it now appears to me that tin's class of observa- 
tions is of great importance with respect to the theory of the 
phenomenon.” 

The determination of the radiant point ” of the shower was 
effected, however, in a most complete and satisfactory manner. It 
will be remembered that in Humboldt s ‘ Cosmos,’ some doubt is 
expressed as to Leo being the true constellation-radiant of the 
November shower. The accompanying Figure will show that 
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doubt can no longer exist on this point. It represents the sickle ” 
in Leo, within which group it had been announced that the radiant 
point might be looked for tlie evidence tor the determination of this 
point was of a twofold cliaracter : — First, in the immediate neighbour- 
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hood of the radiant point the paths of meteors, being foreshortened, 
would he reduoed to mere points ; secondly, the paths of all the meteors 
produced backwards would indicate by their common intersection 
near a single point the existence and position of the radiant centre. 
Most of our best observers obtained satisfac^tory evidence of both 
sorts; all recognized the latter phenomenon. In the figure the 
results of nine sets of observations have been recorded : — The small 
cross marked (1) indicates the radiant point determined by Mr. 
Alexander HerscheJ; (2) we have deduced from the map of the 
Greenwich observers ; (3) marks two crosses — the upper Mr. Hind’s, 
the lower Sir JT. Herschers determiiiation ; (4) is Sir. Pritchard’s ; 
(5) Professor Grant’s ; (6) Professor Adams’s ; (7) marks two 
crosses — the upper Professor Challis’s determination, the lower Mr. 
Baxendell’s. Mr. Hersc*hel quotes ten other results, some of which 
we have omitted, as appearing to be the results of less exact obser- 
vation ; others, because there was no space for them in our figure. 
For instance, Mr. Penrose’s determination coincides almost exactly 
with Professor Grant’s. 

Mr. INfaclear, who observed the shower at the Koyal Observatory, 
Cape of Good Hope, considers that the radiant point was nearer 
Eegulus than /x, and about tj, but ho did not particularly note its 
position. 

On one point the above evidence seems decisive. The meteors, 
at the time of our encountering them, were neither crossing the 
earth’s orbit from without inwards, nor from within outwards, by an 
appreciable angle. In the figure, the cross on the Ecliptic indicates 
the point on the celestial sphere towards AvhicJi the earth was 
travelling at the moment of encounter — or, more exactly, the 
point towards which we in England were being carried by the 
combined effects of the earth’s revolution and rotation. The 
dotted line indicates the longitude-circle through this point (which 
has been called the “ apex of the earth’s way ”). Now, the fact that 
the radiant point lies in the neighbourhood of this point at all, shows 
that we mee^ the meteor-zone ; the fact that the radiant-point lies about 
10° to the north (along the dotted line) shows that the zone crosses 
the earth’s orbit from the north southwards, at an angle greater than 
10°,* or, as it is technically expressed, that the meteors are at their 
descending node, when wo encounter theiq. If the radiant-point 
had lain to the left of the dotted line, the fact would have shown 
that the zone crossed our orbit from within outwards — that is, that 

• If we iravcl northwards against a rain*shower blown southwards, wo are met 
more fully by the shower than if we aro at rest ; iu other words, the shower seems 
to come from a point lower down towards the nortli : the amount of cliango 
depends on our velocity. Assuming the metcoi-s' velocity not to differ greatly 
from the earth's (a probable assumption, as we shall see presently), tlio angle of 
10® indicates a true inclination not differing greatly from 20° Profpssor Newton’s 
theory that the period of the meteors is 354 days, would make the angle about 19®. 
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the meteors were increasing their distance from the sun, while the 
reverse would have been shown if the radiant-point had been on 
the right. If we attach equal value to each of the determinations 
indicated in the figure, we must take as the mean position of the 
radiant a point not appreciably removed from the dotted line. 

It follows that, either the orbit in which the meteoric zone 
or flight travels, is nearly circular, or (whicli seems less proba- 
ble) that the descending node of the orbit coincides (very nearly) 
with its aphelion or perihelion distance. Assuming an orbit very 
nearly circular, we must assign to the meteors a period not differ- 
ing by many days from that of our own earth. To account 
further for the period of thirty-three years, which separates suc- 
cessive recurrences of maximum intensity, we must have a period 
either exceeding or falling short of one yc'ar by about l-33rd 
part, that is, by about eleven days. If we accept Ertel’s view 
that the three cold days in May are duo to the interposition 
of the meteor-zone between the earth and su7i, we must suppose 
the mean distance of the meteors from the sun to Ih) less than the 
earth’s mean distance, and tlKU^eforo w(j must take the shorter 
period, about 354 days. All the circumstances of the zone's motion 
may bo determined with these data, and nothing is wanting but 
exact observations of the velocity with which tlui November me- 
teoi*s traverse our atmosphere, to establish Professor Newton's 
views on a sure basis. Professor Adams has gone tlirough the 
requisite calculations for obhiining the approximate elements of 
the orbit ; but confirmatory observations are as yet wanting. 

Our readers are not to understand, however, that any doubt 
remains respecting the planefary motions of meteors. Tlie mere 
mathematical evidence afforded by their appanmt motions is 
sufficient to establish this point on as sure a basis as that of 
the Copernican theory itself. All that remains in doubt is the 
exact form and position of tlio orbit df'scrilx^d by the meteor 
flight around the sun. 

The observations made at the Cape Town Observatory are 
worthy of careful examination. Briefly, tliey amount to this : — 
The display was well seen, but not quite so rich as in Eng- 
land; the time at which the shower reached its maximum was 
about 2h. 10m. a.m., Cape Mean Time, corresponding to about 
1 A.M. Greenwich time; so that the display there reached its 
maximum about ten minutes or a quarter of an hour earlier 
(as to absolute time) than in England, where 1 h. 15 m. was 
noted as the hour of maximum intensity; at Cape 1’own, as 
in England, the period during which the display lasted (in a 
marked form) was about 2^ hours. To interpret these results 
we must fonn a conception of the earth as it was actually situ- 
ated during the night of November 14th. An observer placed 
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in space facing the earth, as it travelled onwards at the rate of 
65,000 miles an hour would have seen its northern pole well 
within the darkened half-disc ; England would have been brought 
into view before Cape Town, — England more than an hour before, 
Cape Town nearly an hour after, local midnight. Now, if between 
our observer and the advancing earth, there were situate a plane of 
meteors inclined 19^ to the ecliptic, he would have seen the lower 
or southern half of the disc plunging first through the plane, 
the upper, or northern half, appearing last. The fact, then, that 
some ten minutes or a quarter of an hour elapsed between the max- 
imum displays at Cape Town and England, is fully accounted 
for. The earth in that time travelled forwards some 14,000 miles, 
but its motion relatively to a plane inclined 19^ to the ecliptic would 
be only one-tbird of this, or froughly) about enough to shift the 
plane from Cape Town to England. The fact that the display was 
somewhat less rich at Caj^e Town is explained by the circumstance 
that the earth’s surface encountered the plane less directly on the 
southern hemisphere, where contact first took place, than on the 
northern hemisphere, which was bowed down towards the plane. 
The fact that the display lasted nearly three hours shows that the 
thickness of the meteor zone cannot be less than 60,000 miles. 

The fact that no display was seen in America does not prove, 
as many have supposed, that the extent of the zone is small. It 
follows conclusively, from the results just examined, that America 
was on the following (or sheltered) hemisphere of the earth during 
the whole time that she occupied in plunging through the meteor- 
zone. Therefore, the invisibility of the display in America affords 
additional evidence respecting the thickness of the zone, showing 
that it cannot greatly exceed the above-named estimate, but supplies 
no evidence whatever as to the extent of the zone. 

From the fact that England was far advanced upon the earth’s 
forward hemisphere at the epoch of maximum display, it is demon- 
strable that every meteor which then made its appearance above 
the horizon of any place in England, must have reached the earth’s 
surface, or have been dissipated in the atmosphere, — unless we 
assume a height of several hundred miles for the meteors. Even 
this assumption, which is opposed to all evidence resulting from 
exact observation, would only allow the escape of a few meteors, 
seen low down towards the north-west. The fact that, for every 
meteor which grazes our atmosphere, hundreds must enter it in a 
direct line for the earth’s surface, seems to have escaped the notice 
of many who have theorized on the subject. It shows that for all 
but the largest meteors our atmosphere acts as an efficient “ buffer,” 
deadening their impulse so thoroughly that they are vaporized by 
the heat equivalent to their lost velocity. 

The spectrum-analysis of the November meteors appears to 
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have been less satisfactory than that of the August meteors effected 
by Mr. A. Herschel. The sudden cessation of the display pre- 
vented Mr. Herschel from attending to this point as he had intended 
to. do. Mr. Browning notes the probable appearance of a yellow 
line in the spectra of several meteors^ and of a line of green light 
in the spectra of two meteors. 

Herr Schmidt’s observation of the disappearance of the lunar 
crater Linn6 has received the attention it deserved. It seems to 
be now placed beyond a doubt that a change has occurred at this 
point of the moon’s surface. Observers liave often before had 
occasion to suspect the occurrence of variation, but hitherto there 
has been no observation so satisfactory as that made by Herr 
Schmidt. We not only have his evidence that he has been familiar 
with the mountain since 1841, but the drawings of Lohrmann 
(1823), who described the crater as very deep. It must be ex- 
plained that, for the satisfactory observation of a lunar crater, the 
sun must have only a small elevation at that point of the moon’s 
surface, — ^in other words, we must observe the spot when near the 
teiminator. The crater now obscured, used to become visible as a 
crater — that is, in shadow — when the sun’s elevation was less than 
6^. “ NoWy' says Schmidt, in lower altitudes of the sun, and 

close on the pliase, not only is a crater never visible, but there 
appears, in a good light, and with magnifying powers of from 300 
to 600 at most, a very delicate hill of 300 toiscs (about 1,920 
English feet) in diameter, and 5 to 6 toiscs (about 35 feet) in 
height.” As a light spot Linnd continues always visible; as a 
crater it has entirely disappeared. From views taken lately by 
some of our most careful observers, it would seem as if the cloud, 
or haze, which appears to have hung over the crater, were being 
now gradually dissipated. Probably, in the course of a lunation 
or two, we shall have more definite intelligence. It will be well to 
avoid speculation until observation has done its work. In the 
meantime, we have additional evidence, if any were needed, of the 
value and necessity of the lunar-mapping now in progress. 

We have again to refer to the variable T Corona?, whose 
sudden outbreak formed one of the most noteworthy astronomical 
events of the year 1866. The whole significance of this occurrence 
depended on the question whether it were really a sudden outbreak, 
or whether the star arrived at its maximum of brilliancy by a 
gradual process of change. Mr. Hind, therefore, did well in 
calling the attention of astronomers to the reported observations of 
Mr. Barker, of Canada, who stated that he had seen the star on 
the 4th of May — eight days before the observation of Mr. Baxen- 
dell ; and (subsequently) that he had noted a gradual increase of 
brilliancy up to May 12th. Herr Schmidt, on the other hand, 
expressed with confidence his opinion that the star was not con- 
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spionoTis at an epoch preceding only by an hour or so the time of 
Mr. BaxendelVs observation. We ventured in our last to express 
agreement vrith Schmidt’s view, — considering it highly improbable 
that so experienced an observer, examining the very constellation 
in which the strange star appeared (in the search, too, for a 
variable star), would have overlooked a star brighter than 
Alphecca, the ‘‘brilliant” of the Crown. Mr. Stone has since care- 
fully examined Mr. Barker’s claim, and, at a late meeting of the 
Astronomical Society, he expressed the opinion (fully supported 
by the evidence adduced) that “ Mr. Barker’s observations, previous 
to those of May 14th, are not entitled to the slightest credit.” 

Mr. J. Norman Lockyer has commenced the spectroscopic ob- 
servation of sun-spots. His object is to test the rival theories of 
M. Faye on the one hand, and Messrs. Do la Rue, Balfour Stewart, 
and Loevry on the other. According to M. Faye, the interior of 
tho sun is “ a nebulous gaseous mass, of feeble radiating power at 
a temperature of dissociation,” — a sun-spot is (caused by the luxating 
effects of an up-rush from the interior breaking through the less 
intensely heated photosphere. The English physicists named 
al)ove refer the appearances connected with sun-spots to the cooling 
effects of a down-rush from the exterior. Mr. Ijockyer has not 
yet obbiined results which he can consider quite satisfactory ; 
but, so far as ho has gone, he secs confirmation of tho latter view. 
In the spectrum of light from the spot the absorption bands 
were visible, as in the spectrum given by the photosphere ; they 
appeared oven to be thicker. Further, no bright lines were 
visible. The observation, if confirmed by the examination of 
larger spots, would establish the presence of d(?sconding currents, 
but would leave the qucistion of greater or less heat in i;he neigh- 
bourhood and interior of spots undecided. Kepeated observations 
have been afforded of the apparent descent, with diminishing 
brightn(?ss, of a large portion of the photosphere into the interior 
of a spot, but whether the change indicates a cooling process, or 
rather a process corresponding to the transformation of clouds into 
invisible vapour, is a question which observation has not yet 
enabled us to answer. 

It is gratifying to hear that the speculum prepared by Mr. 
Grubb, of Dublin, for the Melbourne Observatory, is a perfect 
success. The telescope will, doubtless, soon be at work. Mr. 
Le Sueur, of Pembroke College, Cambridge (a wrangler of 1863), 
is entrusted with the charge of the observatory. He has been 
engaged in studying sidereal astronomy under Professor Adams, at 
the Cambridge Observatory ; and we understand that Mr. Delarue 
has kindly undertaken to instruct him in the principles and practice 
of celestial photography. 

In the new edition of ‘ Lyell’s Geology ’ there are presented the 
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results of Mr. Stone's calculation of the variations which have 
taken place in the figure and position of the earth’s orbit during 
one million of years. These results are well worth careful study. 
They are suflSicient to show how fer from the truth is the statement 
so often repeated in works on popular astronomy, that the eccen- 
tricity of the orbit varies between definite limits with a definite 
period of oscillation, the position of the perihelion travelling 
(meanwhile) continually in one direction. ()n the contrary, the 
successive maxima of eccentricity differ considerably inter se, and so 
of the successive minima ; the period of oscillation is variable ; and 
the perihelion not only travels with variable velocity, but some- 
times retrogrades for twenty or thirty thousand years together. We 
must pass over many maxima before we arrive at one api^roaching 
Le Verriers estimate of the absolute maximum (*0777). In the 
whole range of years tabulated by Mr. Stone, the greatest ecc*en- 
tricity is 0*0747,' — this was the case 850,000 years ago, and the 
earth s orbit was them nearly as eccentric as Mars’s present orbit. 
The least eccentricity (within the period tabulated) occurred 
900,000 years ago ; at this time the eccentricity was 0 * 0102. The 
present eccentricity is 0*0168. 

The late Dr. Hiiicks (shortly before liis death) effected an elabo- 
rate calculation respecting an eclipse recorded in the ‘ Cuneiform 
Inscriptions of Western Asia.’ The record runs : — “ In the month 
Tisri tne moon was eclipsed, and the moon emerged from the shadow 
while the sun was rising.” Such an eclipse admits of identification. 
Accordingly, Dr. Hiiicks was able to satisfy himself that it occurred 
on September 13th, 701 n.c. (at the beginning of Sennacherib’s 
reign). He adds : — “ According to Hanson’s Tables the moon would 
be very far — perhaps half a degree — beyond the place which would 
allow the phenomenon to ap 2 )ear, as recorded, in the latitude of 
Nineveh.” But by adoj^ting values given by Professor Adams, con- 
joined with a correction ascribed to a retardation of the earth’s 
diurnal rotation, he considers that the circumstances of the eclipse 
can be satisfactorily accounted for. 

Peooeedinos of the Koval Astronomical Society. 

Our space will not permit us to notice separately (with what- 
ever brevity) the jiapers (sixteen in number) which have reference 
to the November star-shower. We have akeady summarized the 
results presented in them. 

Messrs. De la Kue, Stewart, and Loewy present a note exhibiting 
the results of their second series of “ Kosearches on Solar Physics.” 
Their observations indicate an apparent connection between the 
behaviour of sun-spots and the longitude of Venus. Jupiter’s 
influence seems also to have been detected. The planets which 
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should exert the largest influence on the sun (assuming planetary 
attractions to be the true disturbing agent) are Jupiter, Venus, 
Saturn, and the Earth. Estimated according to their attractive 
effects merely, these planets should exert influences represented by 
the numbers 70, 9, 7, and 5 respectively. But as the influence 
exerted by Venus depends on the distance of the planet from the 
sun’s equator, a large orbital inclination to this plane appears to be 
an important element of disturbing influence ; so that the other 
three planets whose inclination to the sun s equator is about twice 
as great as that of Venus, should exhibit a disturbing power pro- 
portionately strengthened. Mercury, on the other hand, whose 
influence Mr. Dunkin considers should be nearly as great as that of 
Venus, travels nearly in the plane of the sun’s equator; and 
furth('r, the smallness of JMercury’s mass is liir from being “ compen- 
sated by diminished distance.” 

The observers promise to give early attention to the influence 
of Ju])i(er, which should exhibit a period of six years, since the 
planet’s sidereal period is al)out twelve years. In a later paper 
tliey exhibit the (dosc^ agreement between tlie observations made 
at Jvew, and those eiTccted by M. Sclnvabe, at Dessau, during the 
year 186(1, 

Tlie Astronomer lioyal calls the attention of observers to the 
opportunity whi(!li will be aftorded them in the present year of 
observing Ju])iter without satellites. The plwinomenon is very rare, 
having only heeii observed twice, one of the observations being that 
of ]\Ir. W. K. Dawes. On August 21, Jupiter will be without 
satellites for one hour and three-quarters ; and if the weather be 
fiivourable, all the four disappearances and the four rciappearaiices 
may be observed in tliis country. They occur in the following 
order : — at 8h. 14m., O.M.T. (soon after sunset), the third satel- 
lite will enter on Jupiter’s face ; at 9h. 9m. the second satellite 
will be eclipsed in Jupiter’s shadow; at 9h. 28m. the fourth; 
and at lOh. 4m. the first satellite will enter on Jupiter’s face. All 
the four satellites will then be invisible. At llh. 49m. the third 
satellite will pass from Jupiter’s face; at 121i. 13m. the second 
satellite will reappear from behind the body of Jupiter ; at 12h. 
23m. the first, and at 13h. 54m. the fourth satellite will pass off the 
disk. 

In a letter to Mr. Stone, Major Tennant, E. A., calls the attention 
of astronomers to the total eclipse of August 17, 1868. This will 
be visible in India ; and the certainty (almost) that east of the 
Ghauts the weather will be fine, renders it the more desirable that 
such of our observers as may be in India at the time should take 
part in an observation of so much interest. “ Probably,” says Major 
Tennant, the Council will not tliink that it would be too much to 
ask that the Government should, by organizing an observing party 
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or two, give the business that element of discipline and unity of 
action which volunteer observers, collected from various parts of a 
large country, will almost necessarily want.” 

Mr. Peacock discusses the epoch of a partial eclipse recorded on 
a brass plate dug up at Calcutta, and described as having occurred 
“ in the month Chaitra, when the sun was entering the northern 
hemisphere, the moon being in the Nakshatra Aswini.” He identi- 
fies it with the eclipse observed at Constantinople on the 3rd of 
April, A.i). 889. 

Mr. Wray presents an interesting paper on the correction of 
the secondary spectrum of object-glasses. • After trying “ a great 
number of different kinds of glass,” flint and crown, having 
densities varying from 2*833 to 5*49, he came to the conclusion 
that by the mere combination of glasses, the secondary spectrum 
could not be corrected, “ with anything like a reasonably shallow 
system of curves, even where four lenses were used.” He finds, 
however that by a judic^ioiis selection of flint and crown glass, 
separated bj an extr(‘niely thin meniscus film of highly dispersive 
cement, it is easy, not only to destroy the irrationality, but even to 
invert the spectrum. Under high powers he obtains a perfectly 
achromatic image of the moon and planets, “ which are shown in a 
surprisingly sharp and clean manner on the black ground of the 
sky, reminding one of a first-class reflector, under its very best 
behaviour. Tlie Astronomer-Royal has proraiscff to examine a large 
object-glass for Mr, Wray, who has constructed one for the pur- 
pose, having a 7-incdi clear aperture and a focal length of feet. 

Mr. Knott exhibits in a table the ap])aront increase of diameter 
shown by star-discs as th(^ aperture of the tek‘S(*ope is diminished. 

Mr. Dawes remarks, with reference to the eye-piece prism 
suggested by him for correcting errors in double-star measurement, 
that in all ordinary cases he should not recommend its use ; only 
in those where the obliquity is such that a slight and 'not incon- 
venient inclination of the head ^Yas insulficient to bring the stars 
into an apparently vertical position.” 

The small comj)anion of ^ Herculis having emerged from its 
recent conjunction with its primary, Mr. Dawes has succeeded in 
eff(3cting measurement of it. One set of measures was taken exactly 
at noon on December 30th, the sky being quite unclouded. Mr. 
0. Struve, with the great Pulkowa refractor, found the object one 
of extreme difficulty, and was surprised that Mr. Da\yes should 
have been enabled to see, much more that he should have measured 
the object with the smaller telescopic powers at his disposal. The 
measures of Mr. Dawes agree admirably with M. Struve’s. 
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4. BOTANY, VEGETABLE MOEPHOLOGY, AND 
PHYSIOLOGY. 

England. — The Structure of the Seed m Solanacese, &c, — Mr. 
Tuffen West, the well-known micrographic artist, has published a 

^ on this subject, read to the International Botanical Congress 
n London last summer. The seeds of the Solanciceae are re- 
markable for the rugosity of their surface, being scrobiculated, or 
deeply pitted. Numerous observations were made by Mr. West, 
imder a biu(^cular of high power, and the structure was observed 
by making thin slices of the objects, longitudinally and transversely, 
by a sharp razor. The cancellated prominences seen aromid each 
depression form sinuous intersecting bars, and are caused by the 
extreme thickening of the walls of the cells, owing to the deposition 
of solid matter ujx)!! the inner surfiico of the original cells. In 
the Scrophulariacece the structure of the seeds presents a consider- 
able ditference; but in the intermediate family, the Atropaceoey 
formed to embrace the many genera whose corolla have an imbri- 
cated a3stivation, and which have been separated by Mr. Miers from 
the Solanaceai so as to rendcsr this hist family uniformly consistent 
in the valvate sestivation of the corolla, the structure of the testa, 
although sufficiently distinct, approaches nearer to the character 
observed in Solanacem than to that of Scrophulariojcem. A very 
large series of observations on the species of various genera of these 
three families is given by Mr. West. 

Effect of Cold on the Growth of Trees, — Professor Caspary, of 
Kdnigsberg, contributed to the proceedings of the late Botanical 
Congress the results of some very elaborate observations on the 
effect of low temperatures in altering the direction of the branches 
of trees, from which it appeared that different species are, in this 
respect, acted on in diverse manners, some moving during a frost 
vertically upwards, and others downward ; whilst a lateral move- 
ment towards the left is nearly universal. 

A Heterogeneous Flora, — At the same meeting Mr. Axel Blytt, 
of Christiania, read a paper "On the Vegetation of the Sogne 
Fiord,” one of the larger arms of the sea on the coast of Norway. 
In this singular district, cut off from the rest of Norway by im- 
passable mountains covered with eternal snow, and lying in lat. 
61^^ N., all seasons and climates seem to be mingled and coexistent ; 
whilst an Alpine flora extends down to the very sea-level, and its 
members grow on the rocks of the shore mixed with maritime 
species, vines, peaches, nectarines, and walnuts ripen their fruit in 
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th(^ iK'iglibouring valleys, which are said to possess the climate of 
a hothouse. Mr. Blytt gives the upper limit of some of the 
common trees of the district, which it is interesting to compare 
with similar observations in this country. 

The Lindley Library. — The Committee of the International 
Botanical Congress, in whose report the above-quoted papers and 
others of great value are to be found, have, after all their expenses, 
a residuary balance of 1,800Z. With this they propose to purchase 
the Lindley Libraiy and other books, to form the foundation of a 
Botanical and Horticultural Library, to be connected with the 
Eoyal Horticultural Society, provided her Majesty’s Commissioners, 
who are interested in the advancement of the South Kensington 
Estate, are willing to provide a suitable reading-room, with glass 
cases, for the reception of such a library. The Lindley Library is 
largely composed of Ix^oks of interest only to the student of scien- 
tific botany, and some provision should be made for making it 
accessible to all who would profitably use its volumes. It may very 
well be questioned whether a new special botanical library and 
reading-i’oom is requii'cd at all — more particularly an incomplete 
one such as this must be, without funds to maintain it. There are 
oth(‘r ways in which this 1,H00Z. could he made of more service to 
science; but then, pcudiaps, it would not be of so much service to 
the Eoyal Horticultural S()(*iety. 

llajihideH in the Lemnacew. — The smallest of known phanero- 
gamous j)laiiets is not very markcxlly or luofidly distinguished from 
tlie next species in size : that is, in other words, Wolffia arrhiza is 
in many respects similar to Lcmna minor, and till quite recently 
escaped attention in tliis country. Dr. Henry Trimcn (as we lately 
chronicled) has drawn attrition to its occurrence, and Mr. 
Gulliver has now examined sp(‘cimens, in order to ascertain if the 
microscopic structure of the tissues of the plants afibrds any 
diagnostic characters. He has ascertained that while Wolffia 
arrhiza is entirely destitute of raphides, Lenina minor abounds 
with them. Tins is another very encouraging proof of the value 
of those researches on raphidian characters at which Mr. Gulliver 
has so assidnously laboured. 

Series of Diatomacem. — M. Th. Eulenstein, of Stuttgard, who 
is well known as one of the most ac-tivo investigators of Diatomaceie, 
has undertaken the publication of two distinct series of specimens 
of these plants. One series will consist of authentic and original 
specimens, and it is intended to facilitate the identification of the 
numerous species establishal by foreign authors. The uncertainty 
of nomenclature which has pervaded all the writings on this subject 
since the works of Ehreiiberg and Kiitziiig, is entirely due to a 
want of accurate knowledge of those six^cimens, which M. Eulen- 
stein has spared no pains to obtain for the present purpose. Simul- 
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taneonsly with, but perfectly distinct from, this series, M. Eulenstein 
intends also to publish another series, which will form, as it were, a 
standard collection of the various types of Diatomaceoe, and will 
contain typical representatives of nearly all the known genera, 
recent and fossil. The number of collections belonging to the first 
mentioned series will necessarily be extremely limited ; but it is to 
be hoped that the Koyal Microscopical Society will be the depository 
of one of them. Those of the second series would appear to be 
almost indispensable for all real students of the Diatomaceae, and we 
can only wish that M. Eulenstein may find his praiseworthy labour 
properly appreciated. 

A New Arranrjement of Tlants. — Mr. Benjamin Clarke, F.L.S., 
hasT at length brought out a large folio work on which he has been 
lor some years engaged. He calls it ‘ T/ie Natural System of 
Botany,’ and it contains the results of a vast deal of labour and 
observation directed towards a new classification of Phanerogamous 
plants. The facts expressed in the various tables as regards the 
relative position of the ovule and its parts to the axis of the flower 
are no doubt valuable ; and to aid him in working out this inquiry, 
Mr. Clarke received a grant of 101. from the Eoyal Society. It 
does not appear, however, that the classification proposed is in any 
way a natural one, — indeed, it cannot be expected that the consider- 
ation of one group of organs alone should furnish data for such a 
classification. Many botanists are already acquainted with some 
of Mr. Clarke’s observations from his papers published in the 
‘Ann. and Mag. Nat. Hist.,’ in 1853, and in the Linnsean Society’s 
transactions. The book is printed and published for the author, and, 
inasmuch as it is the work of many years of patient inquiry, he 
deserves the encouragement and support of his fellow-labourers. 

New and Bare British Plants. — Dr. Moore, at a recent meeting 
of the Natural History Society of Dublin, showed specimens of 
Eriophorum Alpinum, L., which had been found growing in con- 
siderable abundance on the north margin of Gurthavabra Lake, in 
county Cork, by H. J. Eyder, Esq. Hitherto this plant has only 
been known in the British Isles from Forfar and Sutherlandshire. 
It grows in Lapland and Norway on low bogs and marshes, and 
occurs also in North America. ' Mr. Stewart, of Belfast, h£is also 
discovered the sweet flag Acorus calamus, L., in the Lurgan canal, 
in the north of Ireland. This plant is met with in the counties of 
Norfolk and Suffolk, but was supposed not to have crossed the Irish 
Channel at all. 

Potamogeton decipiens, Nolte, has been discovered at Bath by 
Mrs. Hopkins, and is figured in the March number of the Journal 
of Botany. It is quite new to the British flora, having as yet been 
gathered only in Northern Germany, in Holstein, Slesvig, and the 
vicinity of Hamburg. It is not included in French floras. The 
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plant comes very near to P. lucens, but in that species the leaves 
are not so much rounded at each end, are slightly stalked, and the 
border is thickened and minutely denticulate. The stipule is winged 
on the back on the lower part, and the peduncle is incrassated 
upwards. P. prselongus has leaves with a similar border to those 
of P. decipiens, but they are diifferent in shape. 

Utricularia neglecta, Lehm., has lately been ascertained as a 
British plant from a specimen in the British Museum, collected by 
the late Edward Forster, in a gravel-pit in Ilaiiihault Forest, Essex. 
Professor Babington has noticed this species in all the editions of 
his manual, as likely to be found native in Britain, and his expect- 
ations are thus realized. 

France. — Another Botanical Congress. — -.We understand that the 
Botanical Society of France have arranged to hold an International 
Botanical Congress in Paris, during the time of the Exhibition, to 
which botanists of all countries will be invited. The Congress will 
open on the 26th July, and will last for a month. Meetings will be held 
every Friday evening at the Society’s Booms, 84, Eue Grenelle St. 
Germain. On other days during the period, visits will be made 
to the Exhibition, to the Museum of the Jardin des Plantes, to 
private collections, and excursions will be made in the neighbour- 
hood of Paris, especially towards the end of August. 

Vitality of Seeds. — M. Pouchet, of Eouen, the well-known 
advocate of the cause of spontaneous generation, has observed 
that a small proportion of the seeds of Medicago Americana 
are able to withstand an uninterrupted boiling for four hours 
without losing their vitality. In the greater proportion of the 
seeds thus treated the contents had swollen and broken the in- 
tegument, and the water necessarily became mucilaginous, but 
others successfully withstood the high temperature, the outer in- 
tegument resisting the water, so that when they were sown, they 
sprang up in the course of from ton to twenty days. 

The llidohgy of the Dilleniacem. — M. Baillon contributes a 
careful account of the microscopic structure of various plants of 
this order to the ‘ Comptes Eendus.' Jlis object is to show the 
close relation existing between the Dilleniacea? and tlie Magnoliacese, 
and in particular the striking affinities with Magnoliacein which the 
Illiceae presents. The Dilleniacem are enormously rich in bundles 
of raphides ; and in the pith of DiJlenia^ speciosa these crystal- 
line needles are exceedingly abundant. The wood of Dilleniacem 
exhibits at a certain age very remarkable fibres, with areolar punc- 
tations. They do not occur in young branches, and their gradual 
development presents many points of interest. The dried leaves 
of most Dilleniacem are rough to the touch, and in tropical 
America are used for the purpose of polishing. This property is 
due to the accumulation in the leaves of a very large number of 
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concretions of a definite form, and of siliceous composition, which 
are insoluble in acids, excepting hydi*ofluoric. M. Baillon describes 
them minutely in Curatella Americana^ a species which presents 
these sihceous accumulations on both sides of its leaves. 

Germany. — On the Fecundation of the Fungi . — Professor H. 
Kai’sten has published a very valuable memoir on this subject in tho 
^Botanische Untersuchimgt'ii,’ 186G. He had observed the fruit of 
a Lijhen, the apothecium of Civnogonium^ with all its spore- sacs and 
paraphyses, forming an hymeneal stratum, develop itself from a 
single cell, equivalent to a gonidial cell, and, indeed, after a previous 
coalescence, and apparently after the mingling of its contents with 
those of a branch of the cortical cells closely applied to its surface, 
which is furnished with porously thin spots. — Tho question imme- 
diately arose whether the fruit of tho Discomycetes (which is in 
part constructed in the same way) as well as those of other allied 
tubular Fungi, and even those of the Hymenomycetes, were not 
produced in consequence of a similar process of copulation. The 
investigation of the development of the leafy cellular Cryptogams 
supports the supposition that this mode of development occurs also 
in the other composite fruits of the Lichens and Fungi. Professor 
Karsten in pursuing this question has dissected and observed the 
developmental history of the fruits of numerous Fungi {Agaricus^ 
Peziza^ Helvetia), and records his observations in this paper. The 
following simple laws as to the multiplication of plants, results from 
the confirmation of his views : — 

1st. The typical form of every true species of plant is propa- 
gated and maintained by sexually produced germs. 

2nd. Whilst the fecundated germ-cell is developed in the Pha- 
nerogamia into a single germ, which usually rests in its envelopes 
for a longer or shorter period, and in the vascular Oryptogamia into 
one which evolves itself at once, in tho cellular Oryptogamia it is de- 
veloped generally into a comj)Osite fruit containing numerous seeds. 

On Rotation and Gircuhdion in the Cells of Plants uith re- 
ference to the question of Cmdractilitg . — Professor lieicherfc has 
recently published the results of his investigations on this most 
interasting series of phenomena. Considered together with tho in- 
valuable observations of Professor Max Schultze on the movements 
of the Diatomacem and vegetable protoplasm, they afford a compre- 
hensive view of the subject. Professor Keichert maintains that — ■ 
1st. In all vegetabio cells with rotating, circulating, or rotato- 
circulating currents, two parts are to be distinguished in the con- 
tents of the cellulose capsule, namely, the central “ cell-juice ” or 
cell-fluid,” situated in the axis, and the mantle-layer, diffused 
between this and the cellulose capsule. 

2nd. The ‘‘ cell-fluid ” is motionless, colourless, and non-tena- 
cious ; the “ mantle-layer ” consists of — first, a fluid basis, the 
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^‘mantle-fluid;” secondly, the protoplasm of Hugo IMohl; and 
thirdly, dispersed chlorophyl corpuscles, other corpuscles, and the 
cell-nucleus, which is sometimes absent. The primordial utricle, if 
present, bounds this “ mantle-layer,” separating it from the cellulose 
capsule. 

3rd. The movements in the cell result from the action of some 
cause or other on the fluid part of the mantle-layer, which in its 
movements carries the viscid “ protoplasm ” and the suspended par- 
ticles with it. Molecular movements of minute corpuscles sus- 
pended in the “mantle-fluid” have other causes to account for 
them. 

4th. The movements of the mantle-fluid may be recognized 
either by the movement of suspended granules or of separated fnxg- 
ments of the viscid part of the mantle-layer, as in Chara and 
Hydrocharis. 

5th. Various modifications of the character of the movements 
and their direction arise from the jiction of the mantle-fluid on the 
viscid part of the mantle-layer ; and by the adhesion of the viscid 
substance to the cellulose wall, the diversion of the current of tho 
“ fluid,” and production of the viscid matter into filaments. In all 
cases, however, examined by Professor Keichert, he is convinced 
that the proximate cause of tho apparent movements is the motion 
of this mantle-fluid, which has lx;en liitherto overlookc^d ; the cause 
of the motion of the fluid itself he will not venture to suggest. 
His chief point dcduciblo from these facts is, that the viscid 
material is not a contractih protoplasm, and is not the proximate 
caus(3 of the movements. Professor Schultze discovered a moving 
band of “ protoplasm ” along the raphe of Diatoms flowing from tho 
contents of tho silicious valves, which he clearly showed caused 
their locomotion. Professor Eeichert would regard this, according to 
his views above noted, merely as the viscid substance mi in motion 
by a “mantle-fluid,” and not as a self-contractile protoplasm. 

Switzerland. — The Nature of Anthers. — J. Miiller, the elabo- 
rator of tlie Euphorbiace.-o for J)e Candolles ‘ Prodromus,’ havS 
published three brief papers in tho ‘ Memoires do la Societe do 
Phys. et d’Hist. Nat. de Geneve,* upon points relative to the autlier 
which fell under his observation in the progress of his work. Tho 
first is a case in which the anther had reverted to a leaf, giving 
evidence that this organ is homologous with a plane lamina, its 
margins or line of dehiscence answering to the margins of a leaf. 
The second is upon the trilocular anther of Pachystemon, neatly 
showing that this (and, by just analogy, the three-celled anther of 
Ayenia also) is not a combination, but answers to a single leaf. 
The third exhibits the double flexure in the bud of the apex of the 
filament in Gephalocroton, the anther remaining upright, as con- 
trasted with the inverted anthers of Croton. 
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5. CHEMISTKY. 

{Including the Proceedings of the Chemical Society,) 

The announcement we made in our last Chronicle of the discovery 
of a new metal, by MM. Meinecke and Kossler, was it seems pre- 
mature. The mineral they analyzed was a specimen of jihosphorite 
which contained a trace of copper, and the blue line they saw in 
the spectrum was given by this metal. 

An easy and cheap mode of preparing oxygon on a large scale 
is a great desideratum. A method has recently* been published by 
Mallet, which deserves attention on this account. The inventor 
ajrails himself of the fact that cuprous chloride absorbs oxygen from 
the air to become converted into the oxychloride, which oxygen is 
driven off on the application of heat. To carry out his process the 
author mixes the cuprous chloride with sand or kaolin, and places 
it with a little water in a horizontal iron retort, whcTe it is agitated 
while a current of air is made to pass. After an hour or two the 
formation of the oxychloride is complete ; then heat is applied and 
the oxygen collected by suitable means. The oxychloride may 
afterwards be revived by a repetition of the previous treatment. A 
kilogramme of the cuprous chloride, it is said, will give with each 
operation from 28 to 30 litres of oxygen, llie loss of material is 
very slight, 100 grammes of the chloride only losing 9 grammes in 
the repeated revivifications necessary to furnish 36 litres of gas. 

In a similar apparatus the sjxme agent may be used to furnish 
chlorine. For this purpose, hydrochloric acid gas is made to 
traverse, the retort, by which the cuprous is converted into cupric 
chloride. Tfie latter, wjien headed to redness, gives off half its 
chlorine, leaving the lower chloride to be revived as before. The 
author suggests this process as a means of utilizing the hydrochloric 
acid gas from soda furnaces. 

Another process for obtaining oxygen is given by Winkler. 
Binoxide of manganese, when heated with sulphuric acid, yields 
oxygen ; but the sulphate of manganese produced, forms a hard" cake 
which is apt to cause the fracture of the retort. Winkler therefore 
suggests the use of bisuli)hate of soda in the place of sulphuric 
acid. A mixture of three parts of the dry bisulphate and one of 
manganese will answer well. The bisulphatc readily fuses with the 
heat of a spirit-lamp, and remains liquid to the end of the operation, 
pure oxygen being quietly evolved. 

Dragendorfif furnishes us with a ready means of distinguishing 

♦ * Comptes Rendus,’ Feb. 4, 1867. 
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botwocn autimoniurctted and arRoiiiiiretb^d hydrogen. When the 
former, he says, is passed over fragments of caustic potash, it is 
decomposed, and the potash becomes covejed with a brilliant 
coating of antimony. Arsfiiiuietted hydrogen is not attacked by 
potash and 2 )assf s on unchanged. 

A j)aper by Stalilscdimidt On the Ee hieing Action of Zinc,’’* 
shows that nitrate of potfish boilf^l witli finoly-divided zinc is 
reduced to nitrite. The Ibllowing is the process adojtol : — A 
saturated solution cf iii'traie of potash is gently heated with one- 
tenth its volume of ammonia, and some zinc in powder. At from 

to 40"^ C. the action jiroceeds briskly, and it may be iK'cessaiy to 
mod(',rate it by the aj)j)lication of cold. In the course of half-an- 
hour the nitrate is so iar r('du(*(Ml that the addition of twice iis 
volume of alcohol to sonn^ of the .solution causes no precipitale. 
Th(ire will be a little hee ])otash and soine oxide of 7Anc. hi tho 
solution. The former must ho muitralizcd with nitric acid, and thfe 
oxide of zinc nniioved. The nitrate can then be Sf'parated from 
nitrite by crystallization. 

We may say here that we have I'cci^nily nud with an alloy of 
zinc, with about 12 per cent, of iron, which is easily reduced to a 
line powd(‘r, and will answer the pur})Osc of tliis and other 
exjieriments of thcj kind. 

Dr. E. Wagnert propo.ses to reduce the cost of tho production 
of nitric acid, by reverting to a modification * 0 ! the old process for 
making aqua fortis. He finds that hydrated alumina, when heated 
with nitrate of soda, causes tho evolution of nitric, ard some hy])o- 
nitric acid, and forms aluminato of soda. This, wla n treated with 
carbonic acid, gives carbonate of soda; and the hydrate of alumina 
is r(q)roduc(Hl for future operations. This would seem to bo a useful 
process. Silica (fiiK^ sand for example) also decomposes iiitrah^ of 
soda, even at a lower tempc'rature than tho hydrated alumina. In this 
instance, silicate of soda, another marketable product, is obtained. 

Fichter, of Berlin, recommends the use of baryta, in preference 
to soda or lime, in the manufacture of acetic acid, from crude 
wood vinegar. The acetate of baryta withstands the torrefaction, 
necessary to get rid of the enqiyrcuimatic matters, much better than 
the acetates of lime or soda, and there is consequently a much 
smaller loss of acid. 

One other techiiological matter deserves notice. Bolley has 
found that liypochlorite of magnesia bleaches much faster than the 
corresponding lime compound. Magnesia, he shows, is much the 
weaker base, and more readily parts with its chlorine. In the case 
of straw, ^ he states, the hypochlorite of magnesia has a special 
advantage. 


von. IV. 


* Poj^fjfendorfTfl ‘Annrtlen,’ 128, 4G6. 
t Dinprler's ‘ Polytecli. Journ.,’ 1 Jfln. lipft. 
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We gave in our last, a process by Dr. Wagner, for estimating 
the gallotannic acid in tanning materials. Another process has since 
been published by E. Pibram,* who exhausts the material to be 
examined with boiling water, filters the liquor, and precipitates with 
a solution of one gramme of sugar of lead in fifty grammes of 
water. The precipitate is collected on a weighed filter, carefully 
dried at 120^ 0., and then weighed. It may now be ignited in a 
porcelain crucible, and the tannin estimated by dilfereneo. This 
method is simple, and will probably give sufficiently accurate results 
for trade purposes 

We may mention here, a critical examination of some of the 
published processes for the estimation of Tannin, by T\Ir. John 
AVattSjt who gives tlio 2 )referenco to tlie p'^ocess of JMittcnzwoy. 
This is an application of the welhlcnown fact, that an alkaline solu- 
tion of tannin will rapidly absorb oxygen. Wo must refer the reader 
to the original paper for a full description of the ])rocess ; but as 
some may be employing it, w^e must mention a correction made by 
Mr. Watts. Mittenzwey states that a gramme of tannin absorbs 
175 CCS. of oxygen at 20^ 0. Mr, Watts, however, has ascertained, 
by repeated experiments, that the volume of oxygem actually 
absorbed is 231 ccs. 

The length to which our notice of the Chemical Society extends, 
obliges us to omit any other matters, which would otherwise have 
found a place. • 

PnOCEEDlNGS OF THE CHEMICAL SOCIETY. 

At the meeting held on December 6, Mr. E. T. Chapman read 
a paper “ On the Synthesis of Formic Acid.” Sti'uck by the fact 
that by oxidation acetate of ethyl yields two equivalents of acetic 
acid, Mr, Chapman came to the conclusion that nascent oxygen 
could not be the solo agent in effecting the. change. In the case 
mentioned there is the same amount of hydrogen in the products 
obtained as in the substances operated upon. From this it would 
appear that either the ethyl had given up a portion of its hydrogen 
to the residue of the acetic acid, and then appropriated to itself two 
equivalents of oxygen, or that the acetic ether had been decomposed 
by the assimilation of water and the substitution of oxygen for 
hydrogen, which amounts, in fixet, to the action of hydroxyl and 
• the direct addition of hydrogen. The author believes that in most 
cases of oxidation of organic bodies this substitution of hydroxyl for 
hydrogen, or its super-addition, takes place. The synthesis of 
formic acid seems a direct proof of this. When finely-divided 
carbon (lamp-black) is boiled with permanganate of potash and 
sufficient sulphuric acid to liberate the permanganic acid, formic 

* Wittstein’s ‘ Vierteljalirsch,’ 15, 520. 
t ‘ Pharmaceutical Journal,’ March, 1867. 
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acid is produced, in very small quantity it is true, but sufficient for 
the author to identify and determine. Mr. Chapman took especial 
pains to purify the lamp-black used in the experiment, so as to 
preclude the possibility of any hydrogen compound being present. 

After this Mr. Parkinson gave an account of ‘‘ Some Alloys of 
Magnesium, and its behaviour with uou-metallic elements.” The 
details given by the author were very long, and for a full account 
we must refer the reader to the ‘ Journal of the., Chemical Society^ 
for March, 1867. It is sufficient to say that none of the alloys 
of magnesium promise to be of any utility. Some of them, how- 
ever, are possessed of curious proj)crties. Bismuth, for example, 
with 10 per cent, of magnesium, forms an alloy wdiich delicpiesces 
when exposed to the air. Tlie action of air and moisture is so 
great that it hisses distinctly wlnai held in the hand. Antimony, 
with 10 per cent, of magnesium, ]>ehav(‘S siinilarly. All the alloys 
arc very brittle, and are easily tarnislaxl. The one which seems 
the most permammt is that with zinc. The two metals must be 
fused tog(*ther in an atmospliere of hydrogen, for when heated 
together in the air or under a flux the reaction is violent and 
explosive. The most interesting of the compounds formed with 
non-metallic elements is lhat with silicium. When silic-)i is heated 
to r(‘dn('ss with magnesium filings, silicide of magiuvsium is pro- 
duced, which decom]K)ses water and causes the evolution of 
spontan('ously inflammable silicide of hydrogen. 

On th(3 same evening Mr. U. II. Smith read a paper “ On the 
Oxidation of Ethylic Bonzoai.e.” 

At th(3 m(3(3ting on December 20, Mr. W. H. Pt^rkin read an 
impoi'taut paper ‘‘ On the Bihasiiuty of Tartaric Aci(L” Tartaric 
acid has, until lately, been regarded as bibasic; hut its tetratornicity 
being established, some chemists have found reasons for considering 
it tetrabasic. Tla^so conclusions have been drawn from the com- 
position of some metallic combiuafions ; but ]\rr. Pi^rkin has studied 
the r(3])laceable hydrogen in a different manner, and from the 
examination of new derivatives of the acid, establishes its bibasicity- 
We must refer the reader interested in this epu'stion to the original 
paper, which will l)e found in the Moiirnal of the Chemical Society,’ 
for March, 1867. 

At the same meeting, a paper by Dr. Hunter, “ On the Absorj)- 
tion of Vapours by Charcoal,” was read. As in the authors 
jircvious experiments, cocoa-mit charcoal was employed- The 
vapours ex^jerimented upon wore such as those of aniline, carbolic 
acid, aldehyde, &c., anti the determinations have no immediate 
practical value. 

Mr. Herbert M'Cleod afterwards exhibited a new eontinuons 
aspirator of his contrivance. This form of apparatus could not 
be made intelligible without an engraving. Its* only advantage 

H 2 
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appears to be that it enables the chemist to determine with ease 
the amount of air aspirated. 

The two foregoing papers will also be found in the March 
number of the Journal of the Society. 

Another paper, on the same evening, was by Mr. E. T. Chap- 
man, “On some lieactions of Hydriodic Acid.” This acid, the 
author found, converts nitric oxide into ammonia, and decoinposes 
nitrib'S, and witli ,mor(‘ difficulty nitrates of tlie alcohol radicals 
mto nitric oxide, ammonia, and water, an iodide of the alcohol 
radical being also formed. 

On January 17, a paper by Mr. T. E. Thorpe, “ On the 
Amount of Carbonic Acid in Sea-air,” was read. The author’s 
experiments were made off Pouglas, Isle of Man, and the average 
result of 77 observations was 3 parts of carbonic aciil in 10,000 
of air. 

Another paper, by tlie same author, was “On the Amount of 
Carlxinic Acid contained in the Aimosphero of Tropical Brazil, 
during the liainy Season.” At Bara, during Ajiril and May, 
3*28 parts of carbonic acid were found in 10,000 of air. Four 
parts in 10,000 was said to be the mean r(‘sult for the atmosiihero 
of Europe, away from special contaminating influences. 

Dr. Frankland then read a learned paper, giving the latest 
results of the “ Synthetical Eesearchcs on Ethers,” carried on by 
himself* in conjunction with Mr. Duppa. This second part gave an 
account of the action of sodium and isopropylic iodide upon ethylic 
acetate. 

Professor Wanklyn afterwards read a paper “ On the Titration 
of Comj)ound lathers.” An elementary analysis, the author found 
to be a poor guarantee of the purity of a compound. He therefore 
resorted to a titration, which he finds rapid, easy, and accurate. 
He digests known amounts of the ether and alcoholic potash in a 
water-bath, and when the decoitl2)Osition is terminated, which is 
known by the comjiletc disajipearance of the smell of the ether, 
the residual ])otash is determined by means of a standard sulphuric 
acid. 

A paper by Mr. E. T. Chapman and Mr. M. H. Smith, “ On 
Quantitative Anaylsis by limited Oxidation,” was also read. The 
authors have oxidized lactic and diethoxalic acids by means of 
chromic acid, and determined the amounts of the resulting products. 
Such a mode of analysis they believe to be applicable to most 
organic compounds, and would show not merely the total amount 
of carbon, but also the forms in wliich it existed in the compound 
examined. 

The last p^r of the evening was by Dr. Stcuihouse, “ On the 
Preparation of Berberine from Coscinium Fenestratum, commercially 
known as Colombo- wood.” Tlie author exhausts the wood with a 
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boiling solution of subacetate of lead. Part of the berberine separates 
on cooling, and thd rest is precipitated on the addition of nitric acid. 
The nitrate may be decomposed by lim ^ or ammonia, and the 
alkaloid purified. The same process is applicable for the extraction 
of theine from tea. 

A t the meeting on the 7th of February a note by Dr. Stenhouse, 
^‘On some Varieties of Orcludla Wtiod, and Products obtained 
therefrom,” was read. The author d('scribed th(‘ mode of obtaining 
orein and erythrite from Itocella tinctoria ; for details of which, and 
also of a mode of determining the amount of colour-yielding 
principles of liclKuis by the usci of a standard solution of hypo- 
chlorite of sodium, w(i must wait the j^ublication of the ])aper. 

A note by Dr. Phipson, “ On tin* ]^.ggs of Corixa Mfu’cenaria,” 
was also read. These eggs deposited on rt'eds in fresh-water lakes 
in Mexico, by a kind of boat-fly, are ground by the natives and 
used as food. TJieyare chemically coni] )OS(d of cliitinc* with a little 
phosphate and carbonate of lime. Chitine, Dr. Pliipson believes to 
be a gliK^osidc. The eggs are supposed to contribute to the for- 
mation of a new oolitic limestone at the bottom of the Mexican 
lakes. 

After this, Dr. Matthiesen gave an interesting lecdure “On 
Alloys.” We need only say here that the author disputes the 
notion that alloys arc definite chemical compounds (exci'pt indeed in 
one or two instances), and only regards them as intimate mixtures 
of the iiKitals. In some cases, however, in which the physical 
projierties of one metal are entirely changcnl by a small admixture 
of another, tlie resulting alloy.^, it was said, could only be regarded 
as solidified solutions of allotropic modifications of the metals in 
each otlier. This view of the author was more fully developed 
in his K(‘port to the I h'itisli Association, 1863. 

The last meeting w('. can notice was held on March 1, on which 
occasion Mr. E. T. Cha])man read a papiT “ On Limited Oxidation ; 
the Determination of thi* Oxyg(‘n Consumed.” Peferring the reader 
to the paper beforci noticed, we may say that a known quantity of 
the chromic acid solution is titrated with oxalic acid, and the 
resulting carbonic acid widghed, AnothcT quantity of the chromic 
solution is then dig(.*sted with the organic, l)ody, as previously 
described, and afi(a’ dig(5stion tlie solution is titrated in the same 
manner with oxalic acid. T1 k‘ difierence in the amount of carbonic 
acid obtained, is the measure of the oxygen consumed. This 
method was s])ecially recommended for the estimation of alcohol, 
and generally as a proved method in a great variety of quantitative 
examinations. 
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6. ENGINEEilING— CIVIL AND MECHANICAL. 

The winter season is not generally the busiest time amongst members 
of the engineering pi-ofession ; works already commenced are, of 
course, not pd’iuitted to rrnmin at a standstill, but few new works 
are commenced until tlj(3 spring. Mechanical engin(‘ers generally 
are now beginning to get mon^ busy, aitiT rather a long period of 
stagnation ; locomotive engineers especially have plenty of work 
before them, and others are perhaps more or less occupied in con- 
nection with tlie forthcoming Paris Exhibition. 

The bills before Parliaimuit do not exhibit any very gri^at 
activity on the ])art of engineers, there being only nim^ty-six for 
railways, wherc'-of sixty-one are for new lines, few of which are of 
any great length ; and eighty-three for miscellaneous works. 

Amongst the many important railway woi'ks at present in pro- 
gress, may be mentioned the Gr(‘at Eastern Metropolitan Exten- 
sion, and the East London liailways, betwc'on IVIile End Old Town 
and Liverpool Street. Between these points, the two lines will 
follow the same com'se, only at dilferent levels ; the East London 
being below the surfact^ of the ground, and the Gn^at Eastern above 
it, thus necessitating the construction of a combined viaduct and 
covered way. The former line will also make use of the Thames 
Tunnel, and will server a very important purpose in connecting 
the hnes north and south of th(3 Thames to the East of London 
Bridge. Eour-fifths of the length of the Metropolitan and St. 
John’s Wood line has mow been compleh'd, and it is expeided that it 
will bo opened early in the autunm of the present year. One of 
the bills before Parliament is for the reintroduction of omnibus rail- 
ways into London ; there can be no doulit that such an addition to 
the present means of communication would be most acceptable, but 
whether it wiU prove more successful than the similar attemjit 
made a few years back by Mr. Train, remains to be jiroved. In 
Liverpool also, an effort, supported by the Town Council, is being 
made in the same direction. 

The works on the Great Northern Kailway, between Doncaster 
and Gainsborough, were expected to have been completed by the 
1st ]\Iarch ; on the opening of this line the whole of the coal traffics 
between Doncashr and London will pass over it via Lincoln and 
Peterborough. The Stonehouse and Nailswoii)!! branch of the Mid- 
land Eailway was opened in February last. The opening of the 
Salisbury ami Dorsc^t Iiailway took place on the 27th Decem&r ; and 
the extension to connect the Neath and Brecon line with the Brecon 
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and Merthyr system lias been completed ; thus opening a new route 
from Swansea, Llanelly, and the western districts of Scuth Wales to 
North Wales, Birfomhead, Liverpool, Manchester, &c. 

With reference to Bailways abroad, we notice that the line over 
Mont Oenis is rapidly approaching completic n ; and it is expected 
that tlie section between Modanc and Susa will be opened by May 
next, and tliatthe whole will be coniph^ed by the following July. 
Several lines of railway in and about Paris have recently been com- 
pli^tcd, and othcTS are in contemplation in connection with the 
Chemin de Per du Ceinture. In Prussia, the construction of rail- 
ways from llarburg, o})posite Hamburg, to Stade and Cuxhaven, 
and from Nordhausen, in Central Germany, to Erfurt, have been 
commenced. In Eussia, much has already been done, and out of 
3,235 miles sanctioned, 2,570 are open to the public. There is the 
Trunk line of 400 miles, from St. Pdersburg to Moscow ; the St. 
Petersburg and AVarsaw lino of about 800 miles, with a branch to 
the Prussian frontier ; several short branch lines from St. Petersburg, 
and the line from AVarsaw to the Austrian frontier, about 446 miles. 
Southwards, there is a line from Odessa to Balta, with a branch to 
Tiraspol to the west. About ninety miles of line are being made in 
the valleys of the Volga and the J4on. Lines will radiate from 
iloscow to Nijni Novgorod, to Serguicosk, to Eiasan and Koslof. 
About 630 miles are being mad(^ from Ond, via Smolensk and 
Uite 2 )sk, to Diinalmrg, which will give those towns direct com- 
munication with the Baltic at Kiga. The further extensions con- 
t(‘niplat(Hl will complete the through communication between the 
Baltic jnoviiices and the south, including the ptirts of the Black 
Sea, the Sea of Asof, and the Caspian Sea. The lines recently 
ojiened in Italy, consist of that connecting Pavia, Cremona, and 
Brescia ; and the line between Catania and i\Iessina. Passengers 
can now go from Florence to Eome in twedve hours by way of 
Perugia, the lino between Arezzo and Foligno being now comjdeted. 
The month of January last witnesst'd the o])ening of a railway 
section from Pasewolk to the irontim' of Mecklenburg ; the com- 
pletion of this link is of the great(‘st importance to Stettin, as tho 
Pomeranian network of lines will now Ix'- united to a vast district, 
comprising the whole territory of jMecklcnburg, Schleswig, Lauen- 
burg, the Ilanse Towns, and a great j^art of Hanover. The 
Estraniadura Bail way, also recently opened, establishes an uniii- 
terruj^ted communication bt t>vetai Lisbon and St. Petersburg, by 
means of a line of rails 3,340 miles in length, which, starting 
from tho north of the Tagus, terminates for the present at the con- 
fluence of the Volga and the Oka, at Nijni Novgorod, imssing 
through Madrid, Paris, Brussels, Berlin, and AVarsaw. In India, 
several short but important sections of railway have recently been 
completed. The first train ran into Delhi on the morning of the 
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24th October last. A sufficient number of detached portions of 
railway are now open to admit of the journey from Calcutta to Bom- 
bay being performed in about four days. Forty years ago the 
United States had but three miles of railroad in operation ; but they 
now have 35,341 miles open, and 15,943 miles under constriKitioii. 
The United States Congress, in ord(?r to aid the establishment of 
the South Pacific luiilroad, has grant(^d that und(U’taking 25,000 
acres of land per mile ; the distance between New York and San 
Francisco by this routes will be 3,200 miles. Advi(M's from Brazil 
state that the San Paulo Kailway w^as (‘xpectc'd to be opmed on 
the 1st January last ; and that a prospwdiis lias been issued of the 
Paragiiassu Steam Tramroad Compjiny, for the construction of a 
train Ihie of 250 miles, from the city of Baliia to the city of Loia;ocs, 
near the diamond-mines, with which ther{‘ is already a sh ady traflk;. 

Amongst haibour and dock works we may notice, in the first 
placf^, the extensive additions now in progress to the Government 
docks at Chatham, on a ira(*t of marsh land known by the name of 
St. Mary’s Island. For some tijiie past tlni admiralty have been 
carrying on some very important works, with a view of reclaiming 
St. Mary’s Island ; but in addition to the m(?re work of reclamation, 
the scheme includes the construction of a stuies of extensive docks 
and workshops, all of which are estimated to cost about ono-and-a- 
half million sterling. The Mill wall Docks, now in course of con- 
struction on the Isle of Dogs, will, it is expected, bo finished and 
open for shipping by the end of next autumn. There will be two 
docks, — the one of 25 acres, and the other 10^ acres in extent ; 
the depth of water in (‘ach basin will be about 29 feet and tho 
entrance locks will lx? 80 feet wide. A large graving-dock, 402 
feet long by 8() feet wide, is also being constructed as an adjunct to 
the other works. On tlie 1st January tin; (‘contractors commiuiced 
the great works for th(‘- extension of Portsmouth Dockyard, tho 
estiinatcxl cost of which is 1,500,000/. U]^ to tho pr(‘,S(mt time 

Glasgow has been without any dock accommodation, or tidal basin ; 
and although the wliarfing is extendHl on either ^dde of the river 
for a great distance, it is inadequate to the demands upon it. A 
tidal basin is now in {;ours(5 of construction there, which will be 
complet(.‘d in a few months ; and tho commem^^micnt of another 
basin is contcimj dated sckui after the comj)lction of that now in pro- 
gn‘ss. New works are undcT construction on eithcT side of the 
river at Bedfast ; those on the County Down side consist of a large 
open tidal basin and a (capacious graving dock ; and those on the 
County Antrim side consist of a floating dock, 630 feet long by 
225 feet wide, and a tidal dock 600 feet long by 550 wide. The 
entrance to tho formerus (30 feet, and to thc^ tidal dock 80 foot in 
width. The cost of tlie (mtire works will bo 150,000/. A new 
port has not long since been established in the Bristol Channel, at 
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Port Cawl, in Glamorgansliire, which will be of immense value to 
the ironmasters and coal lessees of South Wales. The new works 
recently constructed here consist of an inner floating dock of 7^ 
acres, with quay walls of massive masonry. The depth of water in 
the entrance basin and on the sill of the dock is 29 feet, at spring 
tides. In addition to the docks there is also an extensive wharf 
frontage, high level shipping stages, and other conveniences. Active 
operations are m progr(‘SS for eonstruciiiig docks and a pier at the 
Caj)e'of Good Hoi)e ; the principal basin has to be mined in rock, 
and the debris has been carried away by locomotives to the extre- 
mity of a breakwater, which has now a huigihof n(^arly 1,700 feet. 
The Pasha of Egy])t lias ord(‘rcd, in Fraiic(‘, a great iron floating-dock 
fe‘r sorviccj in th() Port of Ah^xaiidria. Harbour works are also in 
contemplation at St. Ilcliers, Jcirsey. It is proposed to construct 
docks and warehouses, and to form a spacious Ijarbour on the Danube, 
and to establish a port to the north of Elsinore, in Denmark. 

Sev(}ral ])roposals have r(‘eently l)een ])ut foiward, for the pur- 
poses of facilitating the means of communk'iitiou across th(3 British 
ClianiKil. Amongst others, Mr. James Chalmers has introduced a 
modification of his well-known scheme for a railway bemeath the 
Channel, to be conducted through a double row of iron pipes, lined 
with brick, and submerged. Other more j)robable schemes have 
been suggestt}d by Sir. Fowhu* and Mr. Daft, for the establishment 
of ferry-boats wliich shall c.onvey a railway train entire — passengers 
and all — without nec(‘ssitatmg any change of carriages. 

From the report of the Manchester Boiler Association it appears 
that boiler exi)losions steadily increasing in numlx'r and fatality. 
During the ycnir 1806 tlur’c' W(re 78 ex})losioiis in various parts of 
the United Kingdom, att(*n<1ed with a loss of 87 lives, and witli 
injuries to 110 otlars. Amongst f>ther rec(*nt inventions for the 
removal of boiler scale, the most remaikable is that known as the 
magnetic anti-incnistaior. It consists of siwen small inagnets made 
of steel wire, tap(ring lo a 2 H>int at one end, and inserted ladially 
at t be other into a brass centiv ; this is suj^porhd horizonlally in 
the steam S 2 )ace, a fc'W imdies below tJie rooj' of tla^ boili*r iKiar one 
end, by a brass stiri, fn^m which it is insnlattd. A co 2 ) 2 )er wire 
coniKcts the system of magnets with the o])poHile end of the boiler ; 
a current of induced ek'cd.ik'ity is tlius eflected, which results in the 
comphite detachment of scale from the boiler. A new kind of 
boiler, called the water-tube boiler, has lahdy Imh'U invented both 
in this country and in France; its j)eculiarity consists in the water 
being contained in tubes, amongst which tlic flames from the fire 
circulate, being very nearly the op 2 X)sit(; to the jilaii formerly more 
generally adopted. Expeiiments are stilhbeing carried out, with a 
view to the use of j>etroloum as fuel ; but more must yet bo accom- 
plished before it can be said to liave proved successful. 
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It is proposed to convert all the existing 32>pounder guns in the 
service into 64-pounders, upon Major Palliser's principle. It is 
reported that the converted Sneider rilles have not given satisfaction, 
owing to the imperfect style of workmanship in tlieir conversion. 
There have recently been extensive trials of breech-loading guns, 
both in Vienna and in America, witli a view to obtaining the best 
pattern gun ; and similar trials will shortly take place in this 
country. An English gminiaker has just contracted with the 
French government for the manulkdure of a considerable iinmlKT 
of the Chassepot gun, and the AVhitworth ( ompany arc making 
upwards of 200 lathes for a ])rivate firm in Paris, who have con- 
tracted to convert a large number of French rifles ujion the same 
system. 

The Afont Cenis tunnel has, during the past year, been ex- 
tended 1,139 yards, making the aggrc'gate distance pierced 7,083 
yards ; the total distance remaining to be pierced is (5,493 yards. 

The fresh-water canal portion of the Suez Canal is now navi- 
gable ; on 1 1 til February a vessel from Siam, containing packages 
for the Paris Exhibition, took that route ; and on 17th February a 
vessel of 80 tons, from Trieste, arrivi^d in the Eed Sea, having 
passed through Egypt by the Suez Canal. 

The lirst locomotive made in New South Wales was tested on 
15th November last on the branch line between the Itodfern Eail- 
way Station and Pyrmoiit. It is upwards of 7 0-horse j)ower, and 
is to be employed on the steip inclines or zigzags on the (Ircat 
AVestern Eaiiway. 

Ahry considerable works for the reclamation of land in Switzer- 
land have b(H}n determined on in the neighbourhood of the Lakes 
of Morat, Nencluitel, and Bienne. The total (;ost will be alxiut 
300,000Z., and the value of the lands will be increased (52G,382Z. ; 
the total extent to be reclaimed amounts to nearly 50,000 acr('s. 

Mr. James Parker, a gentleman residing near London, has lately 
introduced a system of working engines by mixed steam and air, 
which ho applied to the propulsion of a small road locomotive some 
time ago, and more recently for propelling a small vessel on the 
Thames. The results of these experiments were very satisfactory, 
and the subject has recently attracted no little attention. 

Amongst the numerous treatises which come before the public 
every year, none perhaps aim at higher ends, or acliieve more gene- 
ral good than those which treat science in a popular manner, with- 
out making scientifle truths too subservient to the popular tastes. 
In the category of such works may be included the three scries of 
Useful Information for Engineers,” which have lately emanated 
from tlie pen of Mr. AA^illiam Fairbairn. The third series of this 
very useful little work has but recently s(jen the light ; it consists 
of a rei^rint of six lectures, some of which have been published and 
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distributed in the transacjtions of various societies and institutions, 
and seven papers on various subjects compiled by Mr. Fairbairn 
himself. The first two lectures contain a short and concise history of 
the advancements made in science and art ; the results arising from 
which have been to quadruple the productive powers of the country, 
and to difluse a spirit of intelligence amongst all classes of the com- 
munity. The third eliapter is on Labour : its Influences and 
Acliievoraf'nts.” After pointing out the necessity of labour, on which 
all are dependcait for tiieir subsistence, tlie author divides his sub- 
ject into two li(‘ads— viz., mental and phj/sical labour, which is 
furt]i(‘r subdivkh^d into shilled and unskilled labour. Tluj j)oints 
sought to be establislKul in this lecture arc, first, that labour is 
inherent in man and in animals ; secondly, that its use is iinj)ortaiit, 
and ofight to be cultivated; thirdly, that its influence is ])owerful 
and effective ; and lastly, that its achkwements are great. The 
fourth lecture on ‘‘ Lifau-ary and Scicuitiflc Hocieties ” is a reprint of 
an address delivercid at the inauguration of the Southport Athenceuni. 
Ill this the advantages of literary and scieutifii*- institutions are 
pointed out, as well as the nee(‘SHity of careful study and untiring 
industry, for the attainment of distinction and sue(;ess. The two 
other l(‘(‘>tuivs are on “ The Thickiu.'SS of the Earth’s Crust,” and 
on ‘‘Iron and its A])pliances.’’ In the latter of these, iron is fol- 
lowed through th(^ different stages of its utility, and it is treated in 
its appliancci to tlie steam-engine, to mill work, and to machinery ; 
the varied forms and (*onditions being nolic<d in which it is 
empluytul foi* security, on the one hand, and its economical distri- 
bution for the purposes of construction, om the otlu'r. 

The other paixu'S relate to the machinmy of the Paris Exhi- 
bition of 1855, and of the London Exhibition of 18()2, to which 
are added a tr^;atis(^ on Iron lioofs, Ih'searclies on tla^ Insulation 
of Submarine Cables (undertaktui at tla^ reqiu'st of the Atlantic 
Telegra])h Company), and Expcriimmls to (kdi'rmiiK^ the effect of 
impact, vibratory action, and long-continued chang(3S of loads on 
wrought-iron girders. 

At the present time, when every one is expecied to possess some 
knowledge on seaentilic subj(H-ts, pap(irs such as those above referred 
to cannot become too generally known; for whilst tiny contain 
much “ useful information for enguieers,” the a])sence of all un- 
necessary technicalities renders them suitable also for the general 
reader. 
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7. ENTOMOLOGY. 

(Including the Proceedings of the Emtomological Society,) 

From investigations made by M. Felix Plateau'" on the mus- 
cular force of insects, be deduces tlie following law : — “ In the 
same group of insects, the force varies inversely to the weight, 
that is to say, that of two insects belonging to the same group, 
the smaller presents the greatest strength.” The Phytophagous 
families, Bonaciida) and Criocerkhe, appf'ar to e^xceed all others 
in traction-force. The supremacy of thc'so insects he attributes 
solely to their great muscular force, whicli is (',x 2 )laine(l partly ])y 
the large size of the posterior femora, and partly ])y thc^ir. small 
weight. Witli regard to the lea])iiig powers of tlie Ortlioptci’a, 
he found that O^^dipoda grossa^ which weighs 0‘()46 gr., raised 
a mean* weight of 1*064 gr., and QMifoda parallda^ 0*194 gr., 
raised a mcwi weight of 0*638 gr. Tlie proportions of their 
relative force are, therefore, 1*647, and 3*288; another example 
of the above law, according to which, in the same group of insects, 
the lightest are comparatively the strongest. As regards flight, 
M. Plateau finds, also, tliat the me^n forc^es of insects are still 
in inverse projiortion to the weights; but he obtained no such 
high results as in the case of traction or pushing. 

Allusion has ah*eady been made (ante^ p. Ill) to the dis- 
covery, by Sir JC)hn Lubbock, of a nenv type of centipede. An 
elaborate paper on the subject has since been read before the Lin- 
nean Society. The animal is only .jth of an inch in length; has 
a body composed of ton segments, with only nine jmirs of legs, and 
five-jointed antcuinic bifid at the extrc*mity and quite unlike those 
of other IVIyiuqiods. It was jircqiosed to be called PaUropus 
Uua^Ieyi, The author, who has found it in great numbers in 
his kitchen-garden at High Elms, was at first disiioscd, from 
its minute size, to regard it as a larva ; but, having examined 
several hundred specimens, he had come to the conclusion that 
it was a mature form. In its earliest state it has three pairs 
of legs, and the nunibc^r increases at each moult ; two pairs at 
the first, but at (.‘ach of the subsequemt moults a single i)air 
only is added. Its systematic position among the Myriapoda is 
a matter of doubt. 8ir John went very minutely into the reasons 
which induced him to consider that it could not bo placed in 
either of the two great orders of the class, and that it is not 
only intermediate Ixjtweeji the Chiloj)<:Kls and Diplopods, but that 
it forms a (‘onnectijig link between the IVIyriapoda and the other 
classes of the annulosu. From the view of its being the type of 

* ‘ A)ui. Hud Mag. Nut. llifit.,' Fob., 1807. 
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a distinct order, however, Professor Huxley expressed his dissent. 
A second species of the genus was found with the first, differing 
in the form of the antennae. 

M. de Marseiil has recently published a new edition of his 
‘ Catalogus Coleopterorum Europae et confinium.’ The number 
of species is now above 16,000 ; but it must be recollected that 
to the European area is added the shor(‘S around the Mediter- 
ranean, or, in other words, North Africa and AVestern Asia. 
By this arrangement, however, (comparatively fVnv extra Euro- 
pean genera are introdn(*.ed, abnost the only ones from the tropics 
being Monoimaci, Gallirldim, Stenochia, Piazomian, Myllocerus, 
and Arrhenodes, Articerm and IliuiafiHniiis, Australian and South 
African genera respectively, are also n^presented. The work has 
been got up in a very careless manner,* wrong authorities are 
ofhm givcm, and the spelling is by* far too frequently faulty. 

The little work by Miss Stavtdy, on ‘ British Spiders, an Intro- 
duction to the Study of tla* Ib’itish Araneida^,’ it is admitted “ lays 
no claim to originality ,* the work of Mr. Bla(*kwall on the same 
subject having been most fnndy used.’' It is one of the series 
of books on British Natural History now in course of publication 
by Lovell Ke(WO and Co., by whom we are infonmvl they were 
to be “ entirely the r(\sult of original reseai’cli, carried to its most 
advanced point.” 'l.liis is a little too bad. As a useful abridge- 
ment of Air, Blackwall’s ‘ History,’ Miss Stavely’s volume may 
be recommended; but wo think it would have been improved 
if she had given some notices of the habitats. Many species 
have only been taken once, or in one locality, and this it is 
very imi)ortant should be known to the collector, for whom the 
work is more especially adapted. 

The last part of the ‘ Linnma Entomologica,’ containing up- 
wards of 480 pages, is entirely confined to, and com])letes I>. 
SuHrian’s descriptions of, the South AnuTican Cryptoc(‘phali. The 
plan of devoting (is largo a s 2 )aco as j^ossible to a pai)or, instead 
of breaking it up into fragments, as is now too oftem tlie case, is 
much to be commended. In tlie enormously increasing mass of 
zoological literature, could not some ])lan be devised by which 
any paper may be taken out of the vohnne in whicdi it aj)pears, 
in order that it may be kept or classified with others of the 
same character? Many small, but imj)ortant, papers are now 
often overlooked or forgotten. 

Proceedings of the Entomological Society of London. 

December 3. — A collection of Coleoptera from Rio Janeiro was 
exhibited by Mr. Janson. Stenus major, an insect lately found 
at Southend and new to Britain, was exhibited by Dr. Sharp. In 
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reference to the explanation of the cause of mimicry in butterflies, 
an instance was given by Mr. Bolt, of Maraiiham, who, having an 
opportunity of watching the nest of an ijisoctivorous bird, found 
that the Heliconidse, the family imitated, were invariably rejected. 

. In reply to an observation of Dr. Sharp’s, that the fact of a bird 
not catching an imitating butterfly like Leptalis^ implied a want of 
perception on its part, Mr. Wallace said that birds souglit their 
pre}’' by sight and not by smell, and that it was not to be expected 
that a bird would catch a thousand distasteful llelieonias on tlie 
chance of obtaining one Leiiialis^ smdi being the ])roportion of 
numbers of the two insects. A paper was read by Mr. M‘Lachlan 
on a new genus of Hemerobiidm (llajnsma), and another of Perlida^ 
(Stenoperla), 

December 7. — Captain Hutton, in a communication respecting 
the Japan silkworm {Bonihyx Yamamai), e^xpu'ssed an opinion 
that it was nothing more than a hybrid betwecai Bomhjx mori and 
Bomhi/x Shiensis. Prof. Westwood, in exliil>itiiig a selection of 
the butterflies collect'd many years ago in Jkazil l)y the laii 3 Dr. 
Burchell, observed that an examination of this collection, which 
was made over a long line of country, the locality of each specimem 
being carefully recorded, had almost induced him to abandon his 
loelief in the immutability of species ; but he reserved the subjc'ct for 
fuller details at a future meeting. The following papers were 
read: — By Professor Zeller, communicated by Mr. Stainton, ‘’On 
the Gramhidm and other Familk‘S of ]\Ioths,’’ collected by tlie Bev. 
O. P. Cambridge in Egypt and the Holy Land ; by Mr. Butler, 
On the genus llestia, witli remarks on the natural atfinities of 
the DanaidwJ' 

January 21. — Annual Meeting . — The President delivered an 
address, aft(3r whicli the following officers were elected for 1807: — 
President, Sir John Lubbock, Bart., F.ll.S., &c. ; Treasurer, S. 
Stevens, F.L.S. ; Secretaries, J. W. Dunning, M.A., &c., and D. 
Sharp, M.B. ^ Librarian, E. W. Janson. It was announced that 
one of the prizes offered by the council for essays on Economic 
Entomology had been awarded to Dr. Wallace, of Colchester, for 
an essay on the oak-feeding silkworm of Japan. 

February 4. — Mr. Wormald exhibited a collection of insects from 
Shanghai, made by Mr. W. Pryer, among which was a new Bombyx, 
allied to B. Huttoni. Mr. Janson exhibited a collection of insects 
from Vancouver’s Island, including a specimen of the curious genus 
Plectrura. Mr. G. A. Wilson, of Adelaide, communicated some 
notes on Cerapterus Macleayi and Calosorna Curtisii — the latter 
was now found under the dried droppings of cattle, a habitat it 
has chosen since the introduction of those animals. Dr. Wallace 
read a paper On some Variations observed in Bombyx Cynthia in 
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February 18.— Mr. Moore gave an account of the ravages of 
Tomicus monographus in India. This destructive little beetle has 
caused the loss of vast quantities of ale, in some cases amounting 
to 50 per cent, of the stock in store, by eating its way in all direc- 
tions in the wood of the casks, until at some point, at last becoming 
perfectly porous, the contained liquid escapes. The insect lias not 
been found in this country, although common on the continent ; 
but it is stated that the oak staves of which the barrels are made 
arc imported from Sweden. The inference is, tlierefbre, that the 
eggs were in the wood at the time they were being made into 
casks ; how they escape destruction during the preliminary process 
of steaming seems unaccountable. The insects were known in 
Burmah previous to 1802, but are now found in most parts of 
India. No case seems to have occurred in which the ale escaped 
while in transitu. Mr. N(nvman exhibited an ant taken at Kinloch 
Eaimoch, and new to Britain. It was doubtful wJietlier it was to 
be referred to Formica lierculcanaox F.puhesceus; it was stated to 
form single cells in the stumps of old pines. Mr. Wallace read a 
paper “ ()n the (.Teogra])hical Distribution and Affinities of the 
Eastern Pierida\” The subject, in all its aspects, was treated in 
the most comjirehensive manner, but the views of the autlior, 
in reference to the extent of the Indian Islands as a Zoological 
Eegioii, were coml)atf‘d at some length by Mr. Pascoe. A paper 
“On the Distribution of the Lcpido])tera in (irreat Britain and 
Ireland was communicated by Mr. Herbert Jennor Fast. This 
was a long and most elaborate essay, in whi(*h the distribution of 
945 sp(‘cies were classified according to their geographic types and 
the arenas to which they were limiti'd in the United Kingdom; the 
Tineinm and one or two otht^r groups were excluded. A paper 
“ On the Bupresfidos of the island of Penang was communicated 
by Mr. E. W. Saunders. 


8. OEOCtEAPHY. 

(Including the Proceedings of the Royal Geographical Society.) 

The place of Admiral Fitzroy, as Corresponding IMember of the 
Paris Academy of Science, is to be filled by Caj^tain Kichards. 
]\Ir. E. II. Major, Hon. Sec. of the Eoyal (reographical Society, 
has been appointed Keeper of the Map Department in the British 
Museum ; a new post, for which Mr. j\Iajor has well qualified himself 
by his researches in Ancient Geography. 

This subject of Ancient Geography has received much atten- 
tion of late on the other side of the Gliannel. A new translation of 
the amended text of Strabo is being produced by Mj\ 1. Amedeo 
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Tardieu, Snb-librarian, and Tboulin, ilio Librarian of tlie Institute,^ 
who have published one volume of th(3 work. IMie Geography of 
Ptolemaeus is also being re])rodnced in pliofco-lilhography, IVoni a 
MS. belonging to the Vatogc^li Convent on .Mount Athos, which has 
some remarkable old mai)s. 

In England tlie l^\lestine Exploration Fund represents what 
we are doing for Ancient Geography. It is intended to form a 
museum of obj('cts collecf(‘d. Unfortunately South Kensington lias 
been cl.osen as the site, otherwise the design is a most excellent 
one. The objects are to be classed into Sac^rcnl, Domestic, and 
Political Antiquities, with Geography and Natural History, and they 
are to consist of S(*.ulpture, casts, niock^ls, coins, ]')hotographs, pictures, 
plans, maps, and collections of animal, viigi^iaht', and mineral pro- 
ducts. In the meantime excavations are to be carriiM on tliis year 
to determine the site of the Temple and Holy Sr^pulclire. Tlu^ pro- 
ceedings of the Exploration Fund lead to discussion of many points, 
and the production of information from many others bcsiiles those 
immediately employed. 

The exactitude of longitudes is a matter of great importance. 
M. Mouchez has drawn the attf‘ntion to the hi(*t that there is a 
difference of oO seconds between the longitudes of Eio Janeiro as 
given by different authorities. The distance of Valontia from 
Heart’s Content in Newfoundland has been didermined lately at 2h. 
51m. 56‘5sec. For this we are of course indebted to the telegrajih. 
A proposition has been started in New York to extend the lino 
which is to run across Behring Straits down the coast below the 
Amoor to the Chinese cities, thus to connect New York with Pekin. 
The Australian Governments have commenced a line northwards to 
the Gulf of Carpentaria, and arc willing to contribute a share 
towards the communication with the East Iiidinn linas, but the 
Indian Government are not inclined to risk anything on submarine 
lilies without assistance from home, owing to their experience of 
the Bed Sea route. 

The Leichhardt expedition has met with many repulses — it lost 
its leader, it has suffered great privations ; but it is said that the skull 
of a European suppos(;d to be tliat of the great traveller has been 
found. A later mail gives an account of the murder of Europeans 
by natives many years since, so that little doubt remains of the 
fate of the explorer. The question of the boundaries of the various 
colonies of Australia is again cropping up. A portion of the dis- 
trict on the MuiTay is 180 miles from Melbourne, across level 
country, but is 420 miles from its capital, Sydiuy, across the Blue 
Mountains and other ranges ; the consequence is that judges and 
other officials visit tliis district by way of Melbourne. 

Considerable attention has l^een turned, by a discussion to which 
we alluded in a previous number, to the capabilities of Khotan. 
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Practicable passes into tins country arc now soncjlit, and it 

is hoped that the vast region of Chinese Tnrkistan will ere long 
he in comnninicati(ui with our provinces. A ]\I. Jjejf^an lias sent 
home to the French ]\linist(^r of Jnstnu-tion an acxxmnt of dis- 
coveries on the Persian Gulf which are said to be most startling. 
TIk^ particulars aro not yet published. 

From Abyssinia but liltlo nows reaches us. Dr. Beke has 
been giving a Lecture on this country, with his vh^w ot‘ the compli- 
c^itions, which does not altogether coincide with tliat of some others. 
The captives aro still captives, the king says, to prevent their 
lulling into the hands of the nhels that be,set him. The notices in 
English news])a))ers come before this pohaitate, and do not 
mitigate his pyuliar temper. llfr. Bassani has contrivf^d to send 
secretly some private lethrs to this coniitry. He states that all are 
in good laalth, the consul is tethTod, and he himself' has a chain 
on his leg ; but thi'y are tr('at(*d witli consideration and kindne^ss 
by the king ! 

Tlie information about central Africa is at present small. A 
Dr. Ori, a Tuscan, who spent some time in the Soudan as a jihy- 
sician, is about to publish his journal. The Doctor is well acrpiainted 
witli many African dialects. Of Dr. Livingstone. W(5 know little 
more than his kdteu’ to the lioyal Geographical Society, wliich is 
referred to latoj*. lie has not written again ; Init Dr. Ivirk had ob- 
tained information of his having advanced some, little way heyond 
the confhiencc.^ of the Bovuma and Lomidi along Iho fonm'r river. 
Since this a rc'port has come ihrough the same gentleman of the 
death of the travelhu*. Time alone will show whether this is to he 
classed with many other r<‘ 2 )orted deaths, or is the sad finale of a 
grand amvr. 

M, dll Cliaillu has pnldislied an account of his last African 
expedition, in a work entitled ‘A Jouiaiey to Ashango Laud,’ 
whicdi deservy^s more than a pas.sing notkx', on account of its signi- 
ficant hearing upon tla^ progress of scientific f'Xjiloi’ation. M. du 
Chaillu has learned that English ix'aders are not easily satisfic'd 
with the accounts hrouglit home ]>y tiavcllcrs, but tliat, in order to 
obtain pcaunaiuait fame for tli(‘ ex])lorer, it is necc'ssarv that such 
accounts should hear the strictest investigation. Both to the 
general rounder, and to the man of sckuice, this hook cannot fail to 
be amusing ; to the former, because it tcdls of marvellous hair- 
breadth escapes, and flatters the vanity of the civilized white by 
showing his su]X>riority of race, for the “ Great Spirit ” (as tlie 
author frequently tells his readers that he was called by the poor 
savag('s) with his musical boxes and scientific instruments, seems 
to have been regarded as a kind of angel come down fi om heaven 
armed with smallpox to punish and b^ds to reward, as it might 
please his will and pleasure. To the scientific reader the book, 

VOL. IV. 8 
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coupled with tho newspaper controversy on Natural History sub- 
jects between tho author and Dr. Gray {sic! tho former will 
pardon us if wo borrow one of his ejaculations), exhibits the shrewd, 
adventm’ous traveller, driving his intellectual bargains, first abroad 
and then at homo, and rendering an unconscious service to science 
by casting upon tlio public a hetcrogcuicous mass of information 
from which the astute critic may easily sift the dross. 

Tho author’s “ illustrious friends,” Sir Eoderick IMurchison and 
Professor Owen, have served him well at homo, and it is only a pity 
that they cannot induce him to share his African glories with one 
or more intelligent whiles who would help him in tho tropics in 
his photographic, trigonometrical, astronomical, and zoological 
labours, and would inspire confidence in much that he now writes, 
and which, although no doubt true, is looked upon with great 
suspicion. 

Those hairy dwarfs, for example, have done less to establish 
our faith in the Darwinian theory than the contrasts which ho 
unconsciously draws between the gorillas, tho savages, his own 
“ Commi boys,” and himself ! for if ever there was a complete 
gradation from man tho brute to man tho roasoner, tliere it is. 

But wo do not wish to undcirrate M. du Chaillu’s labours. We 
are not merely ironical sceptics. He undoubtedly brought the 
wonderful gorilla to our doors, when it was a creature of fiction, 
and he stirred up other travellers and traders to seek the same 
zoological wonder with which some of our natural history museums 
are enriched. He brought or sent homo other valuable specimens, 
has devoted his mind, as iar as he was able, to the acquisition of 
scientific knowledge ; has evidently controlled, to some extent, the 
desire to indulge in the narration of wondrous adventures, and 
seems to be gradually sobering down into an enterprising scientific 
traveller. We wish him a successful future ; and next time ho visits 
Africj-i, we trust that he may be more fortunate in his relations 
with the natives, and that he n^ay not again lose his photograpliic 
apparatus. 

Some time since we gave tho arguments in favour of an open 
sea towards the North Pole. Dr. J. E. J. Hayes has advanced as far 
north as 35', the most northerly land ever reached by man ; 
and hence he beheld a wide expanse of open sea. He was thus 
unable to continue tho journey, but looks forward to making the 
attempt afresh, with tho experience gained in his last expedition. 

Proceedings of the Eoyal Geographioal Society. 

The last letter received from Dr. Livingstone was dated 18th 
May last, from Ngomano, at tho junction of tho Eovuma Eiver 
with the Loendi. The traveller had arrived here from Milkindany 
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Bay, 25 miles to the north of the month of tlio Rovnma, whence 
he had been obliged to start, as he could find no palli for the 
camels through the mangrove swamps at tlie mouth. Ngomano 
is 30 miles further than Dr. Livingstone had advanced in 1861. 
The chief here was friendly, and disposed to assist towards the 
journey to Lake Nyassa. 

Dr. Mann, in discussing the Plij^sical Geography of Natal, 
showed how the colony was suited by its configuration for the 
cultivation of sugar, cotfeo, arrowroot, pineapples, Ijananas, and 
oranges, on the coast ; and win ‘at, potato(‘S, and other crops of a 
temperate zone, inland ; but that it could never su 2 :)port the vine, 
because the clouds and moisture of the summer p)*eyented the 
grapes from ripening. The coast has but one harbour, Natal, 
capable of receiving at pr(‘sent vessels of 700 tons burden, whilst 
it may be improved considerably. The warmth of the coast may 
be attributed to that of the current of water, of about 

A j)aper by (loloncl Tremenheere, ll.E., “ On the Physical 
Geography of the Lower Indus, gave rise to imich discussion. 
After a description of the plain of Scinde, and its peculiar forma- 
tion, without Natural drainage, the Colonel cniered u})oii an account 
of the gradual silting up of the Kurj’achec Iiarbour by tlie deposit of 
the Indus, borne northwards by the current. The various lixcts on 
which this th(‘ory depen<I(‘d, and the th(*ory itself, were denied by 
the Chairman of the Scinde Railway, the Engim^er of the Kurra- 
chee Harbour, and olhoi’S more or Lss inter ('st(‘d in the matter ; 
whilst Colonel Tnanenheere was defended by General Sir W. 
Gordon. 

Captain H. H. Godwin Austin, of the Trigonometrical Survey 
of India, d(‘scril)ed the Lake Pangong, in Thib(‘t, which is about 
100 miles in huigth, and is situated, 14,000 feet above the sea, in a 
valley to the*, south-east of the Kai’akorum. 

Dr. Baikie, wdio died at Sierra Leone on his way to England to 
enjoy a few months repose, after many yeai’s’ woi:k in (‘onciliating 
the natives on the Niger, left Notes of a Journey from Bida in 
Nu 2 )e on the Niger to Ivano in Ilansa.” This journey occupied 
nine months, and the records of it are sufficiently (‘xact and explicit 
to enable Dr. Kirk to comjdete a map ol‘ the district. The country 
was generally fruitful, of various appearance, and inhabited by 
rude, but intelligent and kind peop)le. The slave-trade seems to 
have somewhat diminished in some of these districts. The object 
of the expedition — the recovery of the papers of Vogel and Over- 
weg — was not successful, but a clue was obtained to their present 
posilion. 

The Bishop of Mauritius furnished a paper on “ A Visit to the 
North-East Provinces of Madagascar, which narrated the events 
of a journey imdertaken in 1 865. The country is described as 



260 


Chronicles of Science. 


[April, 


beautiful and fertile, the harUnirs Inif^o and numerous, but the 
population small— tho mhahitants k>in" indolent, of a mild cha- 
racter, and subject to a dominant race— tho Haves 

4 . ” "•as.lu'rnishcd by Lieu- 
tenant 1 H. who in 18G6 hml to make his way witli some 

^ger throufrh tho Hill trik>s up in the country Iving ktwecii 
^igal, Arnichan, and Jhirmali. Thes.* trik's arc numerous and 
distmct tixmi each other ; of a Mongolian character, very krbarous, 
and speaking various dialects. 

The disciiasion of a purely political topic— the choice of a site 
for the Capital of India — \va.s introduced by a paper by the Hon. 
C. (^pkdl, which recommended a sjxjt on *tlie (Ireat Indian and 
Peninsular Kailway, in the talile-laiid of the Deccan on thcAVesteni 
Ghauts, 15tt miles troiu Kombay. The climate is good for Euro- 
peans ; it is within easy reach ot th(! sea, Ihougli not too close ; it 
is near the geographical and political centi’e of India, and has room 
for a European settlement around it. Tlie prineijial drawback was 
a want of water, which might ]m> supjdied from a distance of four 
or five miles. The merits and demerits of Calcutta were discussed, 
as well as those of tho site uoav indicatid, and other localities were 
suggested ; hut the debate took almost entirely a political tnni, and 
gave an opportunity to sevi'ral eminent Indians to express their 
sentunonts. 


A letter from another African traveler, since dead, M. Jules 
Gerard, dated Mano, lat. 8^ 10' N., in tlie interior from Slieibro, 
on tho west coast south of Sierra Leone, and supjwsed to havit heeu 
written about a month before, his death, from tho upsetting a canoe 
in crossing the Jong river, gave some iideresting details about trlio 
Kass country, wliicb has never been visited by tiiulers, but ])ossessP3 
abundance of ivory and cotton. M. Gerard had met with the usual 
obstructions offered hy the chiefbiins on the coast. 

‘ An Ascent of Mount IT lod, in Oregon,’ by the Kcv. H. K. 
Hines, describes this mountain to be an active volcano, jiicturesqucly 
situated, and of an altitude of 17,640 feet ; a fact which is disputed. 
If, however, this be so, it is the highest mounkin in North America. 

A paper was read “ On a Journey of Exploration in Eastern 
Oregon and Idaho,” by Colonel 0. S. Drew, U.8.A., and Mr. Robert 
Brown, P.R.O.S.; and at a subs(^quent meeting papers on subjects 
already treated of in former Chronicles; the “Exploration of tho 
Purus Eiver and the Rivers of Caravoza in Southern Peru,” by 
Mr. W. Chandless and Don Antonio Eamondy respectively, were 
read and commented on. 
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9. GEOLOGY AND PALAEONTOLOGY. 

{Including the Proceedings of the Geological Society,) 

Amongst the publications of the quarter most deserving of notice 
ranks the volume of the Palseontographical Society for 1865 , which 
has lately appeared. It contains four parts of as many monographs, 
and although we can convey no idea of their value in this Chronicle, 
we must not omit to give an outline of the contcaits of each of them. 

Tlie first contribution consists of Part I. of a monograpl) of the 
Foraminifera of the Crag, by Protessor T. liupert Jones, Mr. W. 
K. Parker, and Mr. IT. B. Brady. From a zoological point of 
view it may be regarded as a supplement to Messrs. Jones and 
Parkier ’s paper on Arcdic and Sul)arctic Foraminifera, in the 
‘ Philoso})liical Transactions.’ (reologi(*ally, its chief value is as a 
record of the exact position and relationships of the dillen'iit groups 
(whetlier they be considered genera, S2)ecies, or varieties) of these 
lowly organisms, deducexl from careful investigations ; and it 
a])2)ears tliat noiwilhslanding the extreme Jy varial)le natm-o of 
Foraniinifi.'ra, the authors are enabled to recognize dillerent zoolo- 
gical zoiu's l)y m(‘ans of the facies of the assemblages of these fossils 
which occur in tlam. 

The iK'xt memoir is tlie first part of Dr. Duncan’s ^‘Monograph 
of the British Fossil (brals,” being a supplement to the one by 
MJVl. Mihu'-Edwards and Jules Ilaime. Tlie introduction is a 
very complete (sssay on tla^ anatoi»jy, physiology, and classification 
of ('orals, and well deseryes a. careful study. The description of the 
corals of the Brockiaihurst Ix'ds will no doubt Ibrm tho basis of 
future researches into the relationships of this and other d( ‘posits, 
which have ])een variously td’nied Jjower Oligoccne and Upper 
Eo(*eno. Tlie mollusca show th(} I>rockeidiurst strata to be related 
to those of Ljiidorf; but tho corals are distinct. Dr. Duncan is 
thori'fore probably right in sugg('sting tlnit tla^ coral-iauna of tho 
former d(‘posit Ddonged to an oc(‘anic. and reef area, and that of the 
latt(T to a coast line. This instalment conclud(‘s with a description 
of soiiKJ additional spi'cies of corals from the Eocene of the Isle of 
Wight and from the London clay. 

dTie introdiK'tion to the next monograj)h, “ On the British Fossil 
Crustacea belonging to the order iVlerostomata ” (Part L), by Mr. H. 
AVoodward, is of the same character as that to the one just noticed, 
and deserves the same jn^aiso. It is followed ]»y a BibIiogr{i])Iiy of 
the order, which does credit to tho industry and reseandi of the 
author, while tho descrijition of Pterygofus anglicn^, which com- 
pletes this ])art, is nmarkably exhaustive, and is illustrated both 
fully and well- 
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Mr. Davidson s contribution to this vohimc*consists of the com- 
mencement of tlie Silurian portion of liis monograph of British 
Braeliiopoda, and includes descriptions of the Silurnia species of the 
families Lingididiv.^ Bischiuhv, Cranuuhe, and Sinriferidie, It is 
prefaced by a bibliography of the subject, and by an ess^iy on tlie 
Classification of the Silurian Bocks, written by Sir E. I. Murchison. 
As it requires a close study to appreciate this monograph, it is suffi- 
cient to observe that it exhibits the scrupulous accuracy, both in 
description and iUustration, that is so characteristic of all Mr. David- 
son’s works. 

Wo think we perceive in this volume the evidence of some 
additional care in the getting up and printing, more espedalJy of 
the plates ; those illustrating Dr. Duncan’s monograph being very 
favourable specimtms of English litliograpliy.^ 

In a former chronide* we recorded the discovery near IVIons, 
by Messrs. Cornet and Briart, of a liuK'stone containing Tertiary 
fossils, apparently of Bracklesham age, bcnciith strata Ixdonging to 
the Systeme Landenion (Thanct sands). MM. Comet and Briart 
have since continued tlndr r(‘scarches, and have given th(', results 
in a paper entitled “ Notice sur rExtension du Calcaire Grossier do 
Mens dans la Vallee de la naine.”f Not only are they confirmed in 
their original conclusion, but tla^y are (}ihal>l(‘d to j)rovo the v.xUni- 
sion of the fossiliferous deposit (calcaire grossier do Mens) for a 
considerable distance. Th(i weak part of the evidence, namely, tho 
proof of the age of the Landenian is not, however, strengthened by 
this memoir. 

In a paper On the Structure and Affinities of Lcfidodenclron 
and Cdaiiiites” pubhshed in the ‘ Journal of Botany,’ Mr. Carru- 
thers has given his reasons for regarding these plants as Crypto- 
gams, more highly organized than any existing members of the class ; 
and for con sidel ing merely analogical, the Jirrangcment of their 
tissues to that of certain Cijcuaew and Cactacefv, Mr. Carruthers 
warns geologists against taking for granted “ that the known con- 
ditions of the living species of a genus are true also of the fossil 
members of tho same genus ; ” and he cites the case of Eleplias 
frunigeums in illustration. This warning, coming from a botanist 
writing on such a subjcxd, should make geologists suspicious of the 
probability of any of tho numberless speculations on the climate 
and conditions of the Coal-measure period. 

Dr. Hector, Din^etor of the Geological SurvoT of Otago, has 
published a ‘ First General Eeport on the Coal Deposits of New 
Zealand,’ the contents of which will probably surprise many unac- 
quainted with the recent Government jmblications relating to tho 
geology of the colony. Both brown coal and true coal appear to 

* ‘ Quart. Jourii. 8cionoc/ No. XT. ]). 4J7. 
t ‘Bull. Acad. Uoy. ycru*, vol. xxii. 
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be abundant in the north island, as well as in the south. Economi- 
cally, tho latter is of course by far the more important, and it is 
satisfactory to find tliat it makes a remarkably good steam-coal, 
notwithstanding its brittleness and its Mc?soz()ic ago, while Dr. 
Hector estimates its quantity at not less than four thousand 
millions of tons. 

Another colonial publication wliich deserves mention is a 
memoir on the ‘ Physical Geography, Geology, and Mineralogy of 
Victoria,’ by Mr. Selwyn, tho Director, and Mr. Ulrich, one of the 
Geologists, of the Geological Survey of the Colony. 

M. Tournouer, who has so long devoted his attention to the 
geology of the basin of the Adour, has lately published a me- 
moir on the Tertiary deposits of the uj)per valley of tho Saone, 
in the twenty-third volume of tho ‘Ihilli^tin de la Societo Geo- 
logique do France.’ In this mejnoir, tho author gives the results 
of a most careful and extended hivestigatioji into the geological 
structure of tho district treated of; and gives, with considerable 
clearness, his views of tho sequence of events which have pro- 
duced the various phenomena which we arc now called upon to 
interpret. These events appear to have been as follows: — At 
the termination of the Cretaceous period, or even before then, the 
deposits previously formed were upheaved, and lakes were hol- 
lowed out in the surface of tho Cretaceous beds. In these lakes 
were deposited, during a ]3eri()d of oscillations of level, the strata 
characterized by Limmi longkcata^ those by Bithynia Dudutdeli, 
and those by lldix llamondi To this ('j)och succeeded a long 
period of calm, during which the Upper Miocene marine strata 
wore deposited. Aft(?r this, occurred another uiJicaval, followed 
by tho establishment of another lake-period, in tho deposits of 
which are ibund the nanains of a fauna of the time of MastO'^ 
don Arvernensis and Eleplias meridionalis (?). Then followed 
another change, coupled with a third upheaval, and the destruc- 
tion of the last system of lakes; and during this period wiis 
formed the drift with ElepUas prunigenius. Hence wo get to 
the existing order of things, and tho confinement of the waters 
of the several rivers mthin their present limits. 

Wo must not omit to record thii ])iiblication during the past 
quarter ol* the Explanation to Sheet 33, of the Gi^ological Survey 
Map, entitled ^ Th/^ G('(>logy of East Lothian, including parts of 
the counti(‘S of Edinburgh and Berwick,’ by Messrs. II. H. Howell, 
A. (leikie, and John Young. 

Wo have little space left to discuss tho many papers con- 
tained in tho last three numbers of the ‘Geological Magazine;’ 
but a few ar(} too important to be passed over in a Oironiclo of 
Geology. Sir. Carruthers’s pa])er, “ On some Ibssil Coniferous 
Fruits,’’ is of considerable consequence, both geologically and pa- 



264 


Chronicles of Science. 


[April, 


Ifpoiitologically ; from tlie former point of view because lie shows 
that two species of cones, hitherto considc^red to be of Cretaceous 
age, are r(‘ally of Tertiary date; and from the latter bc^cause 
he considers those, and some other cones, to be truly Coniferous, 
instead of Cycadean, as detennined by Lindley and Hutton. Mr. 
Carriithers also de])arts from custom in referring the diflerdit 
species of cones found in the Secondary and tt.^ertiary dcpisits to 
one group, for which he uses the general giaieric term Finites, 
while more daring botajiists have had no hesitation in assigning 
them to the various sections, or so-called genera, into which 
Fin ns is divided.” 

A v(Hy sensible paper, in the January number, ‘‘ On Denuda- 
tion, with reference to the Configuration of the tiround,” by Mi\ 
A. Ih AVynne, inculcates the maxim that “all the forms of the 
land cannot ])e fairly attrilmted to any one kind of dcaiudation 
with which wo are ac([uainted ; ” and that the similarity of tho 
general results involves their origin in some obscurity, “which 
may lead to error, if a prejudice exist in favour of (itlaT marine 
or subaorial agency.” In tho same number is a valuable abstract 
of a Danish memoir on (Jrinoids, by J)r. Lutken, which especially 
aftecds pakeontologists, as it tre^ats of tho classification of the group 
generally ; but there is one structural ])oint which likewise* de- 
mands consideration : — some Crinoids, especially Pal.'eozoic forms, 
possess a ctaiti'al o])eiiiug, kTininating a proboscidi‘an tube; this 
has giiiierally been regardal as the moulb, ajid any oIIku’ aptT- 
ture as the vent. Dr. Liitken, however, shows that in tbo exist- 
ing sea-lilies a proboscidean mouth doc^s not c^xist, but that tbo 
iniestine alwnjjs cuids in a short or long proboscidean tube; and 
ho thcTclbre eonsidei’s that this is most probably the anus. In 
the recent Actinonutra the mouth is eccuaitric, so that tluTC is 
no reason why this should not have be-Ciii tho case in the fossil 
species ; indeed, “ it is the form, and not the place, that must 
decide if it is the anal-tube or tho moutli.” 

Tho February number is full of interesting matter. Profes- 
sor Owen describes thc^ jaws and teeth of Cochliodonts ; and 
Professor Iluxlciy a new reptile {Acantliopholis horridns) from 
tho chalk-marl of Folk(\stone, its stratigra])hical 2)osition being 
illustrated in a paper by Mr. Etheridges Professor John Morris 
gives some inter(‘sting information on the occiirrcime of “Orey- 
wethers” at Crays, l^ssex, which has not bc'di gcuierally noticed 
before. Theii tlierci are two controversi.al j^apei's, one “On tho 
systematic Position of Oraptolitc^s,” by ]\Ir. Carriithers, in which 
the author iavours the view of their J^olyzoan alfinities; and tho 
other “On tho alL*ged iIydn)th(Tmal Origin of certain Oranitc^s, 
&c.,” by Mr. Dayicl Forbes, iji which the* author impugns the 
conclusions at which Mr. James (reikie had arrived in his paper 
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noticed in our last Chronicle,* which he supplemented by a note 
in the December number of the ‘Geological Magazine.^ Mr. 
Forb(3S is very hard on Mr. Geikie’s Chemistry, Mineralogy, and 
Petrology, We should imagine, however, that Mr. Forbes would 
hesitate before S(iriously op23osiiig the “ hydrothermal theory ; and, 
in fact, his hesitation is S{> grmt as to lead to contradiction {see p. 58). 
It may be that Mr. J. Geikie's language is loose; but a good 
caus(3 lias often an unskilful advocate. However, the moral of 
Mr. Forbes’s criticisms is doubtless true, namely, that Mr. J. Geikio 
has been too eager to generalize on data, and jierhajis with know- 
ledge, insufficient for the task. 

Proceedtnos of the Geolooical Society. 

The number of tJie Geological Society’s ‘ (Quarterly Journal ’ 
for the 2 )ast cpiarter contains few j)a 2 )ers ; but these are chiefly of 
c.onsid(U*al)l o iiu ‘rit . 

Professor Hnxk^y’s description of “some remains of largo 
Dinosauriaii Pepiiles fiom the StormU'rg JMountaii is, South Africa,” 
is of considc'rahlc int(‘r(‘st, on ax'c'ount of the unc.ertainty of the ago 
of the fossilih'rous sfiata occurring in tliat re.e;ioii. The most 
ijiqioi^anl of iliese remains belong to a new genus, named EusJxele^ 
sdiirus by Professor Huxley, having allinitit'S with Megalosaurus 
and Iguiiuodon ; but no veiy definite (*onclusion can bo drawn from 
fliem respecling tli(3 ago of the strata from which they were 
obtaiiu'd, as Dinosanriaii ri'fililes ha.v(‘ Ixaai discovinx'd tlirougliout 
the Mes(»zoi(i formations — IVoni th(3 Tihissh; to ilii' Cj‘etac(‘ous inclu- 
siv(‘. Professor Hiixliy also remarks that ‘‘the aflinities of the 
Th(‘(3odoii(s witli t]i(‘ Dinosauria a,ro so clos(‘ lhat no one could bo 
surprised at the occuiTiaice of tlio latt(T re])iil(^s in rocks of Permian 
age.” According to Mr, Pain, the stnda forming ih(3 Stormberg 
mountains are ‘^jaled conformably above tlu* Kai*oo-beds, which 
have yi(‘ldod the Diiynodonts and so many otluT remarkalilo true 
reptiles and Labyriidhodonts,” so that futiiiv" discoveries of fossils 
in the Siormlierg rocks may eiiabkj us to place, at li'ast, an upper 
limit to Iho possibbi age of the I)icgnoilo)iy about which there has 
be(ai so much discussion. 

The jiaper “ On ]\rai'ine Fossililerous Six^ondary Formations in 
Australia,” by the licv. \V. B. Olarlu', is worlli consideriiig, as a 
great deal of s[)(X*ulation on the cause of th(3 Mc'sozoic facies of the 
re(*ent Anstralian fauna, has been based upon tlu‘ suppost'd absence 
of such deposits from tin* Australian continent ; but wo must reter 
our read<3)‘S to the pap<‘r itself for the* (‘vid(*nco brought forward by 
the author. 

The most important jiaiper in the journal is that by Dr. Duncan, 

* ‘(^uart. Journ, SriiMioi/ Nu. XFd., p. f‘21. 
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On tlie Madreporaria of the Infra-lias of South Wales,” as in it 
the author describes the occurrence of a coral-fauna, new to Great 
Britain, occurring in deposits of Liassic ago at Brocastle, Eweimy, 
Sutton, Southerndown, &c., near Bridgend. Bcdbre the discovery of 
these corals, very few were known to occur in England between the 
Keuper and the zone of AmmouUcii Ihtelclandij and as regards the 
number of species, they l)ore no relation to that of the associated 
mollusca. We have now, however, 20 new species fi’om Bro- 
castle, and 7 fi’om the Sutton series, besides 5 common to the 
former locality and the zone of Ammonites Moreanus in the Cote 
d’Or and its equivalent beds, and 3 Tr lassie species from the 
Sutton stone, aheady described by Laubc ; making, in all, 41 
species. 

The conclusions drawn from these entirely new data must have 
a high intc^rest for geologists who have taken part in the vexed 
question of the lower limit of the Liassic series. As will be seem 
by the title of his paper, ])r. jDun(*aii adopts the term Infra-lias, 
used by continental geologists ; but ho makes the very suggestive 
remark — that “ the Madreporaria abound at the base and at the 
upper i)art of the Infra-liassic series .... and that as a whole, 
the coral-fauna of tlie Infra-lias is more distinct from that of the 
true Lower Lias than the coral-launa of any one of the ^^olitic 
beds is from that of another.” Ho correlates the Welsh strata in 
question with ‘‘ the upper bals of the French and Luxembourgiaii 
Infra-lias,” and we have seen that three Triassic species have 
lingered even so late as to be found at Sutton. It therefore 
becomes interesting to know how many Triassic fonns are found in 
the beds at the l.)ase of the continental Infra-lias, because on this 
will depend the verdict to be given on the apj>licability of the term 
Infra-lias, from the evidence of the corals. But whatever name 
we use, wo have recorded in this paper the very important fact that 
these rich coralliferous beds of Wales are the equivalents of the 
upper portion of the continental Infra-lifis, namely, of the Calcairo 
de Valogne, the zone of Amm mites Moreanus, and the Gres 
Calcareux, which are superimposed on the equivalents of our zono 
of Ammonites jflanorhis; consequently the Welsh beds must bo 
more recent than that zone. 

In a paper on the structure of the Xiphosura, Mr. H. Woodward 
discusses the relations of the Paheozoic genera Fjuryj^terus and 
Fterygotus to the existing genus Limulus. At first sight the 
affinity of the recent with the fossil types does not appear very 
evident, and, ov(ui when the resemblances are pointed out, it does 
not seem to be striking. J5ut recent discoveries have shown that 
these are the extreme mendjcrs of a long series of forms, and as 
(iach gap has been filk'-d up, the comparfson has, of course, become 
more easy and natural, until now Mr. Woodward considers the 



267 


1867 .] Geology and Palaeontology, 

materials at his command sufficient to form the basis of a scheme 
of classification. He proposes to treat the groups Eurypterida and 
Xiphosura as suborders of Dr. Danas’s order Merostomata, the 
former including the* genera Eicrypterus. Ptertjgoius, &c., with 
several forms which have a more limuloid aspect, notably 
In the subordiir Xiphosura he includes the recent genus Limulus, 
and (what is very important) two Carboniferous geiUTa, namely, 
Bdinurus and Preahvichia, which are, togetlicT, represented by six 
species. The distril)ution of the fifteen species of Limulus is worth 
notice, as shomng the suborder to have been represented in every 
great period since the Carboniferous, there being one species known 
from the Permian, one from the Trias, seven from tlie Oolites, one 
(doubtful) from the Chalk, and one from the Tertiary ; and there 
are four recent species. 

A short paper by Dr. Duncan, On some Ecliinodermata fi*om 
the Cr(3taceous Itoc^ks of Sinai,” is of some inh'rest, as showing that 
these fossils prove (1) that the Sinai tic strata are the cciuivalents 
of our Upper Greensand ; (2) that th(‘y are on the same horizon 
as the Cretaceous strata of South-eastern Aral>ia, and of Bagh on 
the Nerbudda ; and (3) that the conclusions drawn by Dr. Duncan 
from the fossil Echinoderms of the latter localities f ure j^robably 
well founded. 

Mr. J. W. EloAvcr’s paper On some Flint Implements lately 
found in the Valley of the Little Ouse }'iver at Thetibrd, Norfolk,” 
is a record of the discovery of impkmKuits of the St. Acheul type, 
in gravel-beds in that locality, situated in a position analogous to 
that of other implemcuit-bearing deposits. Beyond this, however, it 
is of considerable interest, as the author’s researches have led him 
to doubt the probability of Mr. Prc'stwich’s conclusion that theso 
gravel-terraces were brought into their present position by river- 
action. We cannot give all his arguments; but one, especially 
drawn from the case recorded in the paper, deserves attention. 
Flint implements have been found in gravel-d(32)osits in three 
ditferent river valleys, very near to each other, — namely, of the 
Waveney, the Littl(3 Ouse, and the Larke. The two formeu’ rivers 
rise in a marsh Avitliin a few yards of one another, and then flow in 
nearly oj^posite direefions; and while at the present day their 
volume, even at their higliest floods, is (juito inadequate to do the 
work required of them by Mr. Pr(‘stwicli’s theory, in their narrow 
watershed we can find no high land from which the snows of 
former periods could have given forth the torrents of w%ater invoked 
by Mr. Prestwich in the case of the valley of the Somme. Other 
arguments are also used by Mr. Flower with much iiigemiity, and 
his paper deserves the careful consideration of “ Quaternary ” 
geologists. 

* See ‘Quart. Journ. Scieucr,’ No. TX. j>. 107. 

t {See ‘Quart. Joiirii. Scienco,’ No. IX. p. 105. 
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The last paper we have to notice is a very short one by Pro- 
fessor W. C. Williamson, “ On a Cheirotherian Footprint from 
the Base of the Kenper Sandstone of Daresbury, Cheshire,” 
which is of more importance than its title indicates, as the foot- 
print is more Cheirotherioid than Cheirotherian, and is distinctly 
that of a scaly animal.” The following conclusion is also at 
variance with the title : — “ Had the impression not exhibited the 
scaly structure, it would probably nave been described as 
‘ Cheirotlierian,’ but I do not beli(3ve that it belonged to a 
Batrachian animal. It is Saurian, if not Crocodilean, in every 
feature, and as such, constitutes an interesting addition to the 
jjalccontology of the English Keuper.” 

We are sorry to be obliged again to chronicle the death of two 
eminent geologists, namely, Mr. eJames Smith, of Jordan Hill, 
F.li.S., F.G.S., &c., a veiy old and emiuf'nt explorer of Post- 
plioceno or Quaternary deposits; and Professor J. A. E. Deslong- 
clnwips. of Caen, a Foreign meinher of the G(.‘ological Society, and 
one of the foremost of French palaeontologists ; both of whom have 
become lost to us after a long life of devotion to our science. It is 
with different feelings Hint we record tlie untimely death of Mr. 
F. J. Foot, ^l.A., &(\, in an elfort to sav(‘ the ]iY(‘S of two pfTSons 
from drowning. Sir. Foot was on llie staff of the (xeologic^al 
Survey of Ireland, and was a very promising and active botanist 
and geologist. 

Tlui Council of the Geological Society have awarded the 
Wollaston gold modal to G. IVmlett Scrope, Esq., M.P., F.K.S., 
F.G.S., &c., in recognition of the liigbly important stTvices he has 
rendered to geology by his examination aiid published d('Scriptions 
of the volcanic phenomena of central Frances, and by liis works on 
the subject of volcanic action generally throughout tlu' world ; and 
the balance of the proceeds of the Wollaston .Donation Fund to 
Mr. AV. H. Baily, F.G S., to assist him in the ])r(!paration and 
publication of an illustrated catalogue of British Fossils. 


10. MINING. 

The continued state of extreme depression which prevails in the 
mining districts rendcTS our chronicle a sad one. In Cornwall and 
])( 3 Vonsliire niore tlian half of the mines — tliat is, nearly 300— aro 
now idle, which were in active operation a few years sinc( 3 . Careful 
examinations made in (jach of the mining districts of south-western 
England enables us to give the following list, as a very close approxi- 
mation, to the real numbers of the miners who have emigrated. 
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From Tavistock and Ashburton Districts . . .691 Men. 


Tiislceard 

. 100 


St. Austell and St. Blazey .... 

. 27r) 


Redruth and St. Agnes .... 

. 300 


Camborne 

. 150 


Ilayle 

. 550 


St. Ives and Lelaut 

. 150 


St. Just 

. 600 


Helston and Wendron . . * . . 

. 100 


Murazion and Tremayno .... 

. 450 



3,:!0(j Mon 


It must be remembered that these are able-bodied men, the 
youngest and most active of the mining population. About a 
thousand of these have found employment in the collieries of Wales 
and Scotland, and on the lines of railway whicdi are now in jirogress — 
especially around the Metropolis. From the largest copper-mining 
district of Cornwall we hear of thr<H3 mines, paying about 1,000/. 
per week in agency and labour, whicli ar(3 coutinuing to do this at 
an actual loss of 15,000/. a year. Should th(.‘se mines succumb 
beneath the pressure of tlie iinu'S, the witlidrawal of the 52,000/. 
now distributed as wag(‘.s, would spi'ead ruin on every hand. 

Lead-mining is not affected to the same degree as tin and coi)per, 
although the condition of the metal market is influencing even 
the L( ‘ad-mines. 

Coal-mining is, and lias for some tiiiK', b(‘en very brisk ; while, 
on the other liaiid, the iron trad(‘. cannot rc'covor its position. 

The returns of our miii{*ral ])roduc,e for llie year 1806 are not 
yet complete. They are, how(‘.ver, sutlleiently advanced to enable 
us to state tliat the production of Tin will liave ]Hvn unusually 
large, although nearly every ton of tin ore will have, been sold at a 
loss; of (k)pper ore, Jroni Ihhish mines, there will have beiii a 
falling otl‘; but t/ho imj^ortiitions of Foreign Copper will have Ix^en 
large. Lead and the otlau’ midalliferous ininiTals will remain 
much as they were in 1805. Nearly, if not quite, one hundred 
millions of tons of (.hals will have been jn'odiiced in the United 
Kingdom. 

In the process of coal-mining, this quarter mil 1x3 marked by the 
terrible accidents, by exjilosion — at thc^ Oaks (’olliery in the IWjisley 
district, and at the Talk-o -the-Hill, luvar Hanley, in Staffordshire, 
by which nearly four hundred lives have Ix^en sacrificed. Tliese 
casualties have naturally directed attention strongly to the system 
of colliery inspection. Wo do not learn wh(?ther it is the intention 
of the Government to propose any measures calculated to secure 
greater athaition in the particulars of ventilation and lighting. 

In the midst of the extreme depression which prevails in our 
metal mines, two members of the House of Commons talk of new 
legislation — one bringing in a bill to rate metal mines to the poor; 
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the other proposing to found a bill for their better regulation, on 
the report of Lord Kinnaird s Commission. Uj^on reflection, wo 
should hope both these measures will be postponed. 

We have, from time to time, noticed the coal-cutting machines 
which have been introduced. We have now to record an important 
movement in connection with them. A committee, consisting of 
some of the largest coal propric'iors of Lancashire and Cheshire, 
have offered three prizes, of the resp(x;tive values of 500/., 200/., 
and 100/., for the first, second, and third best machines for the 
cutting of coal. The machines must bo adapted to the following 
requirements : — Thickness of scrams, from two to nine feet. The 
dip, or inclination, from horizontal to an angle of 20 \ Maximum 
size of tub or wagon used in the mines, three feet six inches by 
three feet, and three feet in height. Gauge of road, from one ibot 
six inches to two feet three inches. It is considered desirable that 
the machine sliould be as light and as easily moveable as possible. 

The committee express tlieir belief tliat com 2 )ressed air is the 
proper motive power for working coal-cutting machines. We hope 
this docs not mean, that they exclude machines worked by water 
pressure from their consideration. The facility with which power 
is transferred, with scarcely any loss by water, as compared with 
the great loss when air is employed, renders it advisable that water 
pressure should bo equally coiLsidcrcd. Inventors must furnish 
machines not later than the 1st of November in the present year. 
We quite expect from this, that we shall soon find coal-cutting 
machines in general use in our collieries. 

A successful application of the Electric Telegrajjh has been 
made by Messrs. T. B. and W. B. Brain, in the Trafalgar colliery in 
the Forest of Bean. A great difficulty arose in the conveyance of 
coal from the workings to the shaft, owing to the declivity of the 
scam under work. Indeed, the steepness was such, that the ordi- 
nary method of hauling became impracticable. To meet this 
difficulty the engine at bank was brought into requisition, — to 
which was applied a length of chain reaching to the end of the 
workings, the shaft being 200 yards deep, and the dip workings 
extending to a considerable distance. To ensure safety, instanta- 
neous communication was necessary, and electricity was thought of. 
An electric bell is placed in the engine-house, and another near the 
top of the dip-workings; these are connected by wires carried 
down the pit and continued along the road. The great danger was 
the liability of injuring the men, during the rapid ascent or descent 
of the trucks. To avoid this, ‘‘ electrical tappers ” are placed along 
the road, and thus at any point a man can signal to stop or 
start the engine. The old mode of signalling between the 
“ hanger-on ” and the engine-man has been superseded by this new 
arrangement. An instrument is placed in front of the engineer, 
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and at tho bottom of the shaft tho hangor-on is provided with a 
pair of electrical tappers, coloured respectively white and red. 
The white tapper being touched, the bell is rung in the engine- 
house, and the words “ Go on ” appear on the dial ; on touching 
tho red tapper, the bell is struck as before, and then the word 
Stop,” in white letters on a red ground — as indicative of danger 
— appears. 

The salt-mines of tho Nevada Territory are the most con- 
siderable in the United States. A single bed of rock-salt occupies 
a superficial space of 52,000 acres, and produces annually two 
million bushels of a mineral whic^h gives 95 per cent, of pure 
salt. If the ground is pierced to the depth of from 250 feet to 
300 feet saline water rises so rapidly and with such force that all 
tho workings arc interrupted. 

Coal is staked to have been discovered ui India, at Nursingpore, 
in the immediate neigh])ourliood of the Grcfit Indian Peninsular 
Eailway. This discovery, if the quality of coal is good, is of 
great imporlancn. 

In a communication On Gun Cotton and its Use in Blasting,” 
made by Messrs. T. Prentice and Co., to a contemporary journal"* 
they state : — “ Wo have lately prc])ared a very condensed charge, 
one inch of which will be found (^qual to six oimces of powder. Of 
our .1:1 -inch diameter, inches in length are equivalent to one 
pound of powder, and can be supplied at did. By the use of 
this in hard granite rock, a largo saving in boring is effected : the 
charges slip readily into tho holt‘, leave no residue on the side, and 
only require the fuse to bo connected with tho uppermost piece. 
The total absence of smoke, comparative freedom from danger, 
portability and convcmienco of form, combined with saving in labour 
and material, are advantages which are bringing Gun Cotton 
largely into use.” 

We quote this passage, and can, from our own knowledge, confirm 
much that is stated. Ui)on one point we must, however, remark. 
That there is a total absence of visible smoko is admitted on all hands ; 
but in the combustion of Gun Cotton, gasc^s an^ formed, which, float- 
ing in the atmosj)herc of a close (‘nd in a mine, may exert a most 
injurious effect on tho miner, should he incautiously resume his 
work too speedily after tho blasting of a hole. 


Mineualogy. 

In the February number of the ^ Philosophical Magazine,’ Mr. 
David Forbes, F.R.S., continues his Researches on the Mineralogy 
of South AiiK^rica.” The present paper contains a sketch of the 
“ General Mineralogy of Chili,” the author having spent four years 
* * Mining Journal.’ 
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in examining the country and \dsiting its chief mineral localities. 
Some idea of its riches may he gained from Forl>es’s catalogue of 
the species ^vhich have hitherto hoen discovr'red, amounting to 
upwards of two hundred, the greater numher of which occur in tlie 
intrusive rochs and tluar associate ‘d mineral veins. An examination 
of this list shows that many specie's which are abundant in mineral 
deposits in other parts of the w’orld, arc here found only in insig- 
nificant qnantity, while many others are altog(^ther absent. TIjg 
inincrals are classitied according to their geological oceurnaiee, the 
richest repositories Ix'ing wdiat are designated as the “ post-oolitic 
dioritc eruptions.” From the author s observations, it appears that 
the occurixmee of the Chilian minerals, so far from being easnai or 
accidental, hears a dofinite relation to the rochs in wdiich tluy are 
found, ‘‘ simiLir miiu'rals, or classes of miiuTals, accompanying the 
eruption of similar rocks;” and oven wdien^ the same species occurs 
under difiercuit condhions, (‘a(*h occurrence is marked by distin(*tive 
characters of its own, (‘ither chemical or crystallographical. 

The same able mineralogist has commenced in the ‘ Chemi('al 
News’ a series of articles “ On the Application of the lllow^pipe to 
the Quantitative Determination or Assay of Certain Metals.” These 
papers, whk^h will serve as an inti’oduction to the autlK)r’s forth- 
coming treatise on the sul.)joct, cannot fail to prove of essential 
service to the mineralogical student. While noticing the rf'ceiit 
literature on the 'Blowpipcj attention should be directecl to Professor 
Theodor Eichtor’s essay on “ The JUowpipe, and iis Application in 
Chemical, IMineralogical, and Assaying Investigations” (Das 
L5throhr mid seine Anwi'iidung hoi Clicmischen, IMineralogischen 
imd Docimastisclien XJjitersnchungc'n). Tliis essay, which will bo 
read with much interc'st, — Professor Eichtor being himself a perfect 
master of the Ifioivpijie, — appeared in the ‘ J^'cstschi-ift,’ ])uhlish(Hl 
a few montlis hack in commemoration of ih(^ hundredth anniwu’sary 
of the foundation of the Freiberg ]\Iining School ; and our Englisli 
read(‘rs an^ nfered to an analysis of the paper in an article, “ On 
Mining Education in Crermnny,” which aj)peare(l in a recent 
number of the ‘ Journal of the Society of Arts.’* 

Among the various substances which pass in commerce imder 
the general name of Jade or N(5phritc, is a light-green mineral 
from Easton, in Pcinnsylvania, which has recently been examined 
by Dr. Emmerling, of Freibiirg.t Except, perhaps, in point of 
toughness, it possesses none of the properties of truo jade, and 
especially lacks the characteristic splintery fractui^e; wliilst in 
chemical composition it appears to he equally distinct, consisting of 
certain silicates and carbonates, the relations of which may bo 


* Op, cit.i January 11, 1807, p. 113. 

t * Neues Jnhrbucli fiir Mineralogio, ii.a.w.,* 18G6. Heft 5, p. 558. 
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best shown by transcribing tho Doctor’s somewhat unattractive 
formula : 

« 18 HO + 5 Ca 0, CO, + 7 EO, Si 0, + 5 EA, 

Si 0, + 3 (Mg 0), (Si 0,;,.” 

Until more shall bo known as to the history of this complex 
mineral, Dr. Emmerliug jnoposes to distil igiiish it as Pseiuhiie- 
jjhrite. 

The eminent Enssian mineralogist, M. Kokscliarow, has pub- 
lished tlie rcisults of his observations “ On iiie Crysialliiie System 
and the Angle of Sylvanite” (Uebca- das Krystal 1 system nnd dio 
Winkel des Sylvanits).* This mineral so rarely oecui>; crys- 
tallized, that tlie systc'in to which it belongs has always been 
questionable, Mohs having descrilx'd it as rhombic, whibi 0. Eoso 
regardi'd it as ohlifjue. Availing Jiimself of some W(dl-d( ‘lined 
crystals r(‘(^ently come into his possi'ssion, the author has under- 
taken a com])let(‘ inv(‘stigation of the inin(U*a!, the results ot' Avhich 
conlirm JioS(?’s deti.Tminatioiis as to the obli(pi(^ charatder of the 
crystals. 

In a paper ‘‘On certain Plidiomena observed in Natrolito” 
(Uebex eiiiigo Erscheinung(*n, Ix'olnuditcd am Natrolith),t Erolessor 
Kenngott desdibes tlu^ singular In'havionrof tliis mijc rai in relation 
to heat. WJien small colourless transpannt erysials of natrtilile 
arc slowly heahul, they gradually be(*o]n(! whib' and 0 ]>a(jU(‘, without 
losing their crystalline limn; but if liirih(‘.i‘ h(‘ii((‘(l, nn-ld' ju’oper 
conditions, these alien'd crystals lose th(‘ij’ (*olmir and opacity, and 
return to their ori<!;inal coialition. Th(‘ aiillior (‘Xjdaiiis these 
appearances by supposing the mineral to be constituted according 
to the following expre ssion : — 

“Na 0, 2 110 + Al, O,, 3 Si (h." 

It will 1)(^ observed that the soda, instead ot' being ce)mhin('d with a 
portiem of the silica, as usually represemted, (exists in Hm' state of 
a free hydrate, and the iirst eifect of ex])()siir<^* to lu'at is lo 
tlio water from this hydrate, thus leaving the', soila free', the 
molecular change induee'd giving rise' te) ihe e)pacity ; but w]u3ii tlio 
alteioel mineral is furtli(.T he'att'el, ibe soda e-ombiiirs with the 
silicate of alumina to form a cle'ar fusible ceniiptmnei ; and lienco 
the crystals regain the 3 ir transparency. ^J’he' author jx'ivt'iveMl that 
if this view of the constitution of natredite h{; corre-ct, the mineral 
in its natural stale should givii an alkaline re*aetie)ii, from the 
prese^nee of fre:'e hyelrate of so«la; and this sMgacieuis inference Avas 
fully verilied by liis experiments. When ])Owdeu'ed nat.ro lito is 
moistened with distilled watex, it gives a strong re^d tint to 
tiirmeric paper, anel restores the blue colour to rcddciK'd litmus. 

* ‘ Melanges Pliysiqiies et Chiniiqiies/ tome vi., liv. T), p. S:??. 

t * Neucs Jahrbuch fiir Mincralngio, u, e.w.,' 18C7, lleft 1, p. 77. 
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ILenugott’a observations aro of considerable interest, from their 
bearmg on the constitution of other zeolitic minerals. 

Among the researches conducted in the laboratory of Zurich, 
the resiilts of which have lately been published in the ‘ Journal 
fiir praktlsche Choiaie,’ we notice several mincralogical investiga- 
tions. Herr Stiidelcr has chemically examined the topaz, and the 
silicate of iron called lievrite; while Dr. Wartha has investigated 
the minerals penniiie and wiscrino. The last of these papers is of 
interest as showing the folly of rashly instituting new species. 
Wiserine is a Swiss mim ral occurring in pale clove-brown tetrago- 
nal crystals, resembling those of zircon. Its chemical composition 
was not well known, but it was supposed to contain silica and 
titanic acid. This is, however, entirely disj)roved by Dr. Wartha’s 
analysis, which shows it to be a phosjdiate of yttria, agreeing with 
the Norwegian sp(i(*ies known as Xe noli me. Its o(;currenco is 
notable as being the first yttria-beariiig mineral found in Switzer- 
land. 

Several other papers in the same journal merit the attention of 
the mineralogist. The green colour prc'sented by many sandstones, 
marls, and other sedimentary rocks, is usually referred to the 
presence of disseminated granules of glauconite — a mineral which, 
although by no means confined to any particular geological age, is 
especially abundant in ccTtain Cndaccous dei)osits, such as the 
typical ‘‘ greensand ” of our own country. So difficult is it to dis- 
sociate these minc^ral -grains from the rock in which they are 
embedded, and so readily do they suffer alteration by the action of 
decomposing iiillucuices, that the analyses which have from time to 
time been published present discrepancies of such magnitude, as 
to induce Dr. Haushoter to thoroughly examine the mineral with a 
view to determin(3 its true chemical composition. In his paper On 
the Composition of ( ilauconite,” * lie publishes no less than seven- 
teen original analyses of this mineral from different Bavarian rocks, 
obtained through Professor Gum])el. From these researches he 
concludes tliat all the varieties of glauconite are referable to a single 
species, but that their composition is not reducible to one general 
expression. The author cjrlls attention to the relation between the 
constitution of the mineral in cjuestion and that of certain varieties 
of seladonitc, or green-earth ; at the same time expressing a belief 
that many so-called chloritic rocks are in reality glauconitic. In all 
cases tlie mineral appears to be a secondary product, derived from 
the surrounding rocks. According to Ehrenborg the grains often 
consist of the casts of microscopic foraminifera, and hence it is 
usually assumed tliat organic substances have been concerned in the 
formation of tlie mineral ; an assumption which Haushofer is led to 
doubt, from the striking paucity of organic remains in glanconitic 
* Mourn, fiir prakiische Chemie/ 18CG, No. G, p. 3r>3. 
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rocks. All the analyses show a notable proportion of potash, and 
the author refers to the benefits which plants must derive from 
growing upon soils resting on rocks rich in glauconite. 

As the etfect of heat on niim^rals is always a snl)ject of much 
interest to the geologist, we call attention to J_)r. Eisner’s researches 
“ On th(3 Behaviour of certain Minerals and Itocks at a vcTy high 
Temperature” (Ueber das Verhaltung einigeu* jMineralien und 
Gebirgsartem bei selir holier Temperatur).*' Tlie inv(‘stigatioiis 
were conducted in the furnaces of the Boyal l>erliii Porcelain 
Manufactory, at tcmperatiux‘S between 2, .500^ and 3,000^ Centi- 
grade. 

in the Chronicles of last quarter we described what was called 
the “ Colorado Mi^teorite.” AiioUkt mass has sinci^ l^een dis('overed 
in the same t(‘rritory, and it is th(‘j*efor(‘ proj)os(‘d to name eacdi 
after its sjiecial Io(*alify, distingnishing Hk' oldca* mett'orite as the 
‘^Kussel (tnlch ” iron, and tlie recently dihcoveivd one as the “ Bear 
Creek” iron. The latter consists of niclo'l herons iron, associated 
with magnetic pyrites, S(‘hreil)ersite, and other meteoric miiua’als. 
Tlie following is Profc'ssor J. Lawrence Smith’s analysis of the 
iron : — t 

Iron SmSj) 

M ickcl 1 1 • 0(> 

C(.)bulfc O-Sl) 

Coj)i)(.'r Mimito (luantity. 

Plioaplioriirt 0*21 

as-ai) 

In the same Journal IVofi'ssor C. U. Shepard 2 )roposcs a new 
classification of meteorite's. 

Those who ar(3 acquainted with J)i\ Yiklor von Tjangs high 
position as a cryslallograidier and jdiysical optician, will wedcome 
the appearance of his recentlyquiblished ‘ Treatise on (hystallo- 
graphy.’ f To most of our English readers Dr. Lang will jiro- 
bal)iy be we^ll kneiwn, from his former coimeclion witli tin* Jhitish 
Musenim, and freun the ]\[emeurs whiedi Jie^ ]mhlishe‘d in ce)njunction 
with Predessor IMaskclyne. He rewgiie'd his ap^xiin tine ait in this 
country for a professeirship in the Uiiivea-sity eif ( Iriitz, and he at 
present ocenipies a chair in the University eif Vie'una. The work 
before us is a (jornpreheiiisive treatise! baseel on Professor Millers 
systeim of crystallography ; but, being entiredy free fj*om the ].iopnlar 
element, it will probably be reiul with 2 )rofit only by the aelvanced 
student. 

In the district of Bcechwood, Sebastopol Creek, in Australia, a 
new diamond has been found, weighing a carat and. one-eighth. It 

* ‘ Joum. fiir praktisclie Cheinie/ 180(^ No. 21, p. 262. 

t ‘ Silliman’s American Journal of Science and Arts,’ Jan., ISCT, p. 

:j: ‘Lehrlmch dcr Krystallographie,’ von Viktor von Lang. 8vo- Wien, 1866, 
pp, 358, 

T 2 
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was discovered at the depth of 250 feet, amongst little blue and 
white topazes, hyacinths, zircons, tourmalines and stanniferous 
sands. 

The phosphorosence of hexagonal blende has recently claimed 
the attention of M. Edmond Beequerel. Although no really new 
fact has boon discovered, a step has been taken towards establishing 
the relation existing between the solar ])liosplioresccnt rays and the 
other rays of the solar spectrum. We refer our readers to the 
original paper.* 

A Californian iKnvspapor informs us that about three miles 
north of lone in that country, there is an isolated mountain, which 
might be calldl a mountain of Agates, so thi(;kly is it cover(‘d with 
those concretionary masses. They are described as being like large 
potaio(\s, generally of an oval, but sometimes of a globular form. 
When cut and polished, it is said they are of exceeding beauty. 

A communication has lately been made to the Academy of 
Sciences of Paris, on th(‘. remarkable Sehnides which were dis- 
covered some six years since at (laclieuta, in the province of Men- 
doza, at the lower part of the Andes, and which have lately been 
examined by M. I)omc‘yko. The seleniferous minerals appear to be 
of three varieties, in combination with silver, copper, and lead. The 
percentage of selenium varied between 22*4 and 30 * 8 per cent. 

Metallxjkoy. 

The past quarter has been singularly barren of results in any of 
the processes of smelting or preparing metals. The two following 
notes are the only ones, indeed, wliich even the scientific periodicals 
of Europe enable us to give. 

At the meeting of the ClKunical Society, on February 7th, Dr. 
Matthiessen read an interesting communication on Alloys. Many 
of the examfdes giwui appear to ])romise to bo of much practical 
utility. This paper has been i lore fully noticed in the report of the 
Proceedings of the Chemical Society. 

M. 11. Caron has been making some interesting experiments on 
the Alisorption of Hydrogen and Oxygen by Copper during fusion. 
Many of the results are of considerable interest ; but as the investi- 
gation is incomplete, and as M. Caron promises to publish shortly 
the result of his experiments redative to the action of carburetted 
hydrogen and of carbon upon copper in fusion, we postpone our 
more detailed notice until the whole question is before us.f 

* ♦ See * Les Moncles/ tome xii., p. ,521. 
t See * Les Mondes/ vol. xiii,, p. 42. 
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Light. — Some experimentiil researches on the indices of refraction 
of sahne solutions have been communicated by M. Le Verrier to the 
Academy of Sciences. His aim has been to ascertain AvlK^ther the 
law, as laid down by Biot and Arago relative to gaseous mixtures, 
wtus equally true for liquids. Having experimented upon 153 
solutions, he arrives at the following conclusions, giving at different 
temperatures for (.ach body, its chemical com 2 )Osition, S2)e(ufic 
gravity, and index of relracdion. 

The number reprc\senting the index of refiucdion varies accord- 
ing to the teiiq^iTalure. Brum 50^ B. to 203 ’ B. this variation 
often attains the liuiiJredtli 2 )^ 11 ^., and is gn^ater in 2 U*o 2 ^ertion as 
the liquid is tlie more concentrated. Its rel'riiigc'Jit ]»ower dimi- 
nishes wlam the tem])(U’alure is incn^ased, ajid this diminution li’om 
50' to 203' is about the tJiousandtli The disp(Tsion also 

diminisli('s with tlici tem2X3raturo. In the Sixme interval the 
distance betw(3eu the two linf‘s A and B of tlu^ spc'ctnim may 2 ^re- 
sent a difference of a thousand tli 2 )nrt. The law of Biot and 
Arago, that the iiah'x of a mixture of two gases is the mean between 
that of the two (leiiK'nts whicli constitute it, is tlKTofore ]iot strictly 
true in its a2-)2)lication to liquid mixtur(‘s, bat it Jiiay 1x3 n'garded as 
a very close approximation, differing little from the truth, for a 
great number of sahne solutions. 

When Nicol’s prisms are used fis 2 :>olarizers or analyzers in 
delicate 02 )iical ra('asurements, an anomaly is fr(»qu(*ntly remarked ; 
the azimutlis of exlinction do not 0(3(nir at a distance of 180°. 
The error can amount to several tens of ininutes. This error 
would bo fatal to the use of th(3 Nicols pi’i^m if the cause could 
not be discovered, diminished, and n am died. ]\I. (\)rnu first 
pointed out this cause, and ho has given tla^ following ex 2 )lana- 
tion : — The axis of rotation of Ihe juism, or rallier that of tlio 
instrument which carries it, do(*s not (‘oiiicide with the 2 >lane of tho 
princi2)al section; lumce tlu' ray Avhieli iraveu’ses takt‘S difleront 
directions in the prism according to ilie aziinnt.h, and th(‘ 2^olariza- 
tion to v/hicli it is snhjecjt is not jmralld to th(3 2)Ian(3 of tlie 02)tical 
symm(3try of the crystal. When the lines of entry and emergence 
of the prism are quite 2 ^‘ii’^dlel, it can be regulatixl hy trial ; in 
general tho error will only alt(3rnated and not animlhid ; but it 
may he eliminated in 2 )roceeding hy crossed ohscu'vations. In fact, 
it is easy to demonstrate by a v(*ry sim 2 )le calculation and l)y dir<‘ct 
observation, that the error e of the normal azimuth is given by the 
formula 

6 = A (z 4 - a) ; 

A and e being the contents ; z the observed azimuth, it is easy to 
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deduce that the mean of the readings of the azimuths, which should 
strictly differ by 180^, gives, after the subtraction of 90°, the real 
azimuth. The error is eliminated of its own accord, if we choose 
for the measurements of the azimuths the mean of two positions of 
extinction, whether for the analyzer or for the jx)larizer. 

E. Javal has described a new instrument which he calls the 
Iconoscojie, iiitendi'd to give relief to plane images examined with 
the two eycis. Erom the description we judge that this is an instru- 
ment similar to one which has long l)cen known in England. It 
consists of an arrangement of prisms so placed that each eye 
receives an impression from tlu', same point of view. On looking 
tlmougli the instrument at a picture, the eyes always preserving the 
Siime amount of convergence and being thereby unable to judge 
that the ol)jcct,s are on a flat siudacc, the })ainting has a semblance 
of relief. 

Heat. — In the second part of a memoir On the Changes of 
Temperatui'e produced by the Mixture of Liquids of ditierent 
Natur(‘s,” recently published by ]\Iessrs. Bussy and Buignet, the 
following very important conclusions are aiiived at : — 1. In all the 
cases under examination, with one sole exception, the calorific capa- 
city of ilio mixture is a little superior to the mean capacity of the 
elements. 2. By a singular opposition, the liquids for which the 
increase} of bulk is tlu} most considei’able, are exactly those which 
develop most h(‘at at the moment of their union, such as ether and 
chloroform, alcohol and wat(}r, sulphuric acid and water. Mean- 
while, the only instance hitherto noticed of diminution of bulk is 
the mixture of chloroform and sal/fhide of cavhon, the decrease of 
temperature taking place at the moimait of th(} union. 3. Inde- 
pendently of the loss of lu'jit resulting from the changes of 
volmiK', there' f'xists a cause Avhich produces alone an absorption 
of heat -an absorption which can be sometimc'S equal and even 
supt'rior to the heat giv(n out by the combination of the liquids. 
This cause, perlia])s, may proceed from the separation of the 
homogeneous particles necessary for the diffusion of the liquids. 

]M. Eizeau has continued his researches on the dilatation of 
crystals. He has expeahnented upon several series of salts present- 
ing a great analogy with each other -sncti as chlorides, bromides, 
and iodides - expecting that this analogy would ])(} manifested by the 
maimer in which crystals ar(} influenced l)y tlio action of heat. His 
previsions are in general confirmed, and in the course of his studies 
he has discovered a singular anomaly, and one which constitutes a 
real dis(30very. While tlio coefficient of dilatation of all the 
chlorides, bromides, iodides, is jiositive, in the same manner as it 
is for all substances experimented upon up to the present day, the 
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coefficient of dilatation of iodide of silver is alone negative, so that 
this salt, instead of dilating, really contracts. Eaised to a tempera- 
ture of 40° C., the coefficient is — 0 00000131*. This coefficient is 
besides variable with the temperature and the direction in the inte- 
rior of the crystal. In the direction in wliich the contraction is 
greatest, parallel to the axis, it is the toho i^art for 100° 0., about 
a tenth of the dilatation of mercury. 

M. Matteucci has experimented on the adhesion of air to 
metallic surfaces. He heats jdates of platinum in a current of 
oxygen or hydrogen ; then ho j)laces them, while yet hot, in a closed 
apparatus containing one of the alx)ve-named bodies. Immediately 
there is a diminution of volume of the gases, and a formation of 
aqueous vai^our by the combination of oxygen and iiydrogen. 
It may happen that in the case of platinum the adhesion of tlie 
gases is not only to the metallic surface, but also in the interior of 
the metal itself. Metallic ])latinum is generally formed by ham- 
mering spongy platinum — a substance wliich has the property of 
exciting the combination of certain gases ; hence it will not be 
unreasonable to believe that the moleiailar interslici^s opened by 
the heat would retain the gases, and thus cause th(‘ir combination 
under the influence of other bodies in conta(4 with them. 

Jlr. Crook('s has drawn attention to a, (‘urious result of the very 
severer frost exjieriencc'd at the commencenieiit of this year. Under 
the combined influence of cold and vibratory molion, large masses 
of glycerin were noti(!('d to have assumed th(‘ solid crystalline 
state. About livii tons of glyccudn, in casks of eight (;wt. (‘ach, 
were I’eceiitly imported from Crermany, by the firm of Burgoyne, 
Burbidges, and KSquire. When they left the factory the contents W(U ’0 
in their usual state of viscid fluidity ; but on arriving in London, 
they were found to ha\'e solidified to a solid mass of crystals, so 
hard that it requirt^l a hammer and chistd to bi’c^ak it up. 

A large block of this solid glycerin, w(‘ighing several hundred- 
weight, suspended in a sonu^what warm room, took two or three 
days to liquify ; and a thermonuhr- instrted in the fusing mass 
indicah'd a constant ttmiiKrature of 15 ’ F. In small quantities, 
the crys-dals rapidly liise when ihe bottl(‘. containing tlum is ])1acal 
in warm water. In quantiiy tlio solid glycerin looks very like a 
mass of sugar-candy. TIk' isolated crystals nro sometims as large 
as a small pea ; tiiey are brilliant, and highly refracting ; when 
rubbed between the fingers they are very hanl, and they grate 
between the teeth. Thcrr form a])pears to bo octahedral. 

The crystals, separated as much as ])ossibl(3 from the mother 
liquor, and then I'used by heat, form a clear and nearly colourless 
liquid, slightly more viscid than usual, which possesses all the 
physical and chemical properties of pure glycerin. 
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Some of the fused crystals have been exposed for several hours 
to a temperature of 0^ F. without solidification taking place. The 
only result was that the liquid became more viscid. 

The cause of the crystallization is not very clear. • The most 
probable explanation is, that the vibration of the railway journey 
across (jcrraany, added to the intense cold to wliich the glycerin 
was simultaneously subjected, enabled the particles to arrange 
thems^dves in a rc'gular form. The plienomi^non then becomes 
analogous to th(‘ crystidlization of wrouglit iron under the influence 
of vibration, and tlui giudual solidilication of syrupy solutions of 
organic alkaloids. 

]\Ir. Rkey, Analyst to the (leological Survey of New Zealand, 
has disco V(‘r(‘d the tuirions fact iliat if tungstic acid is made red- 
hot, and th(‘n brought in contact with a cold surface, it assumes a 
black colour, which is pmunaiKUit in the air. The cdiange in colour 
here prodnc-ed appt‘ars to 1)0 due to the j)resence of the oxide of 
tungsten. Th(‘- eflect of a sudden ndrigcnation of tungstic acid, 
tlnu’clort'-, is to deoxidize it. If the hot acid is droppcKi into 
kerosene oil, the same eil'ects follow. 

M. B(‘cquer('l, in liis name and that of his son, M.* Edmund 
Becquorel, has ])rt‘seiited to iln) French Academy a luw series of 
obs(;rvations, therniomctric and hygrometric, tak('n simultaneously 
in free air and undm* (roes, th(‘< giuuTal results of wljich may be 
summed up as follows : — In summer tlu^ nu^an hunperaturc in free 
air sliglitly exceeds that niidiT the t.r(‘(‘s ; in wdnter the contrary is 
the case. The Irees, in Sj ite of their interior conductibility, 
very slowly assume a temperature in equilibrium witli tliat of the 
air. The diurnal maximum tak(‘S place towards midnight under 
the trees, whereas it occurs towards thre(^ o’clock in the afternoon 
in free air. A little more rain falls thr(‘e kilometres from the 
wood than at its V(U’ge or in the interior. The climate under the 
tree's is theredbre a sort of sea-climate, and this conclusion of the 
thcrjnoinetric and hygrometric observations is confirmed by numer- 
ous facts of vegetation. 

The Steam Ice-Madiinesof M. Toselli, are at present attracting 
some attention in Paris. An ice-j reducing machme capable of 
forming 22 lbs. of ice ])er liour, or nearly 2 cwts. per day, is a square 
parallelo])iped 1) fed 2 iiulu'S long, Cfeet 3 inches wide, and Gfeet 
5 inches higli. It consumes nearly a halfpennyworth of charcoal 
for every kilogramuie of ice formed, and only requires the attention 
of one man to sd it at work and to give tlie necessary movement 
to the circulation of the water The machine costs 180/. Wo 
believe that the principle on which it is based is the rapid 
vaporization of a highly volatile liquid, the , necessary supply of 
heat being taken from the water to be frozen. 
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A somewhat interesting discussion has been going on in the 
* Chemical News ’ for some time past, on the subject of Standard 
Thermometers. Some of the facts elicited a^^pear not to be known 
so much as they deserve. It appears that the zero points of all 
thermometers, as a rule, rise in a month or so after the instruments 
are made. This rise varies generally betw^een and 2^. The 
bulbs of the best thermometers should therefore be blown some 
months before the instruments are pointed. In this manner the 
greater part of the tu’ror may ])C avoided. Even after all due 
precautions have been taken, the thermometer should from time 
to time be either com[)ared with aiioth(3r standard which has 
been repeatedly ch(3cked, or when this cannot be done, its zero 
should be indepc.aidejii ly t(\stf‘d by means of melting ice. The uso 
of boiling- watcT is objecdiojiable for the puipose of testing, as it 
lias a ttaidency to ])erinanontly raise the zero of the instrument, 
even if it has hem unchanged and correct beibro immersion. The 
most likely cause of risii is the one-sid(‘d pressure of the- air. The 
bulb do(‘s not acquire, on cooling, its original size for some months. 
Every thermometer loses its accuracy, for many months, whenever 
it has served for the dehTininatiou of higher tempiu’atures ; and 
there are vi^ry few thermometm-s in use in chiunical laboratories 
that do not (;ome under this head. An instrument, after adjust- 
ment, can only once be used for accurate determination of boiling- 
points without readjustiiK'iit — a circumstance always lost sight of 
in chemical r(‘Sf‘arclies, and which (.•x|)laiiis, no doubt, many discre- 
pancies between statements of dillerent authors. 

We welcome, with pleasun^, a very excdlent text-book on the 
subject of Heat.^ A work of this sort has been long wanted for 
the higher class of schools, and for students at college ; and the 
author, who is Examiner at two of our niodm-n universities, where 
physical science is directly encouraged, has had ample opportunities 
of learning the wants of the students of the j)r(‘sent day. The 
book which he has now given to us is concise, witliout losing in 
accuracy, or being obsemre, and it embraces all subjects that could 
be includ(3d under th(3 question of heat, and treats of the latest 
d(5velopmentSi/)f the science, as discussed among ])hysi(‘ists of the 
present day. The discussion of perpetual motion, and tlie connec- 
tion therewith of the questions of dissipation and conservation of 
energy, may be mentioiK'd as of especial int(Test. Throughout the 
work theories give way to tacts, the unknown is grouped markedly 
from the known, and the methods of practical application of such 
groupings of facts are fully explained by general Ibrmuhe. With 
this work, Professor Millers ‘ Chemical l^hysi(*s,' Professor 

* ‘An Elementary Treatise on Heat.’ By Balfour Stewart, LL.D., F.R.S, 
Oxford : Clarendon Press. London : Macmillan & Co. 



282 Chronicles of Science. [April, 

Tyndall’s ‘ Heat as a Mode of Motion ’ (and we hope soon to add 
to these the volumes of Sir William Thompson and Professor Tait 
on “ Natural Philosophy,” promised for this series), the student of 
this year will possess advantages which have never before fallen to 
the lot of any one whose object is to acquire a thorough knowledge 
of physics. 

Electricity. — Two very important papers on Electricity were 
presented to the Eoyal Society on Februfiry 14th. They are on 
almost the same subject, and are interesting, as showing how the 
same idea in the minds of two profound electricians becomes 
developed into an important discovery, — alike as far as the principle 
is concerned, but widely diflering in ultimate results, and in the 
instrumental means adopted to obtain the desired end. 

The first paper was by C. W. Siemens, F.E.S., “ On the Con- 
version of Dynamical into Electrical Force, without the aid of 
permanent Magnetism.” The apparatus employed in this experi- 
ment was an electro-magnetic machine consisting of one or more 
horseshoes of soft iron, surrounded with insulated wire, in the usual 
manner ; of a rotating keeper of soft iron, surrounded also with an 
insulated wire ; and of a commutator connecting the respective coils 
in the manner of a magneto-electrical machine. If a galvanic bat- 
tery were connected with this arrangement, rotation of the keeper 
in a given direction would ensue. If the battery were excluded 
from the circuit, and rotation imparted to the keeper in the oppo- 
site direction to that resulting from the galvanic current, there 
would be no electrical effect produced, supposing the electro-magnets 
were absolutely free of magnetism ; but by inserting a battery of a 
single cell in the circuit, a certain magnetic condition would be set 
up, causing similar electro-magnetic poles to be forcibly severed, 
alternately, the rotation being contrary in direction to that which 
would be produced by the exciting current. 

Instead of em])loying a battery to commence the accumulative 
action of the machine, it sufficed to touch the soft iron bars employed 
with a permanent magnet, or to dip the former into a position pa- 
rallel to the magnetic axis of the earth, in order to produce the saijie 
phenomenon as before. Practically it was not eveil necessary to 
give any external impulse upon restarting the machine, the resi- 
duary magnetism of the dectro-magnetic arrangements employed 
being found sufficient for that pur])ose. 

The mechanical arrangement best suited for the production of 
these currents was that originally proposed by Dr. Werner Siemens 
in 1857, consisting of a cylindrical keeper, hollowed at two sides, 
for the reception of insulated wire, wound longitudinally, which 
was made to rotate between the poles of a series of permanent 
magnets, which latter were at pr^ent replaced by electro-magnets. 
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On imparting rotation to the armature of such an arrangement, the 
mechanical resistance was found to increase rapidly, to such an ex- 
tent that either the driving strap commenced to slip, or the insul- 
ated wires constituting the coils were heated to the extent of 
igniting their insulating silk covering. It was thus shown to be 
possible to produce, mechanically, the most powerful electrical or 
calorific effects, without the aid of steel magnets, which latter were 
open to the practicial objection of losing their permanent magnet- 
ism in use. 

The reading of this paper was followed by one by Professor 
Wheatstone, F.E.S., On the Augmentation of the Power of a 
Magnet, by the Eeaction thereon of Currents induced by the 
Magnet itself.” In this magneto-electric machine the core of the 
electro-magnet is formed of a j^lato of soft iron, 15 inches in length, 
and inch in breadth, bent at the middle of its length into a 
horseshoe. Pound it are coiled, in the direction of its breadth, 
640 feet of insulated coppe^r wire, -ruth inch in diameter. The 
armature consists of a rotating cylinder of soft iron, 8i inches in 
lengtli, grooved at two opposite sides, so as to allow the wire to be 
coiled upon it longitudinally ; the length of the wire thus coiled 
is 86 feet, and its diameter is the same as that of the electro- 
magnetic (ioil. 

If now the wires of the two circuits bo so joined as to form a 
single circuit in which the cunxaits generated, by the annature, 
after being changed to the same direxdion, act so as to increase the 
existing polarity of the electro-magnet, the force required to move 
the madiine will be very great, showing a gr(‘at increase of mag- 
netic power in the horsesJioe ; and th<3 existence of an energetic 
current in the wire is shown by its action on a galvanometer, by 
its heating four inches of platinum wire ’0067 inch diameter, by 
its making a powerful electro-magnet, by its decomposing water, 
and by other tests. 

The exjdanation of these effects is as follows : — The electro- 
magnet always retains a slight rc'sidual magiuMism, and is tlierdbre 
in the condition of a weak permanent magnet. The motion of the 
armature occasions h'eble currents, in alternate} diredions, in the 
coils then^of, wliicli, after being reilucod to the sam(3 direction, pass 
into the coil of th(3 electro-magnet in such a manner as to increase 
the magnetism of the iron core ; the niagnd having thus received 
an accession of strength, produces in its turn more energetic cur- 
rents in the coil of tlie armature, and these alternate actions con- 
tinue until a maximum is obtained, depending on the ra 2 )idity of 
the motion and the cajjadty of the electro-magnet. 

It is easy to prove that the residual magnetism of the electro- 
magnet is the determining cause of these powerful effects. For 
this purpose it is sufiicient to pass a current from a voltaic battery. 
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a magneto-electric machine, or any other rheomotor, into the coil of 
the electro-magnet, in either direction ; and it will invariably be 
found that the direction of the current, however powerful it may 
eventually become, is in accordance with the polarity of the mag- 
netism impressed on the iron core. 

A very remarkable inen^ase of all the effects is observed when a 
cross wire is placed so as to divert a great portion of the current 
from the electro-magnet. The four inches of platinum wire, instead 
of flashing into rcKlness, and then disappearing, remain pcTmanently 
ignited. Tlu^ inductorium, which before gave no spark, now gave 
one half-aii-inch in length. WatcT is niorci abundantly decom- 
posed, and all the other (dfects are similarly increased. 

A certain amount of resistance in the cross wire is necessary to 
produce the maximum effect. If the rc'sistance be too small, tlie 
electro-magnet do(‘S jiot a(*quiro suflicient magnetism ; and if it bo 
too great, thougli the magnetism b(3como stronger, the increase of 
resistance more than counterbalances its eflect. 

But the effects already described are far inferior to those 
obtained by causing them to take place in the cross wire itself. 
With the siime a 2 )plit'ation of force, 7 inches of platinum ’wire were 
made red hot, and sparks were elicited in the inductorium 2^ 
inches in length. The force of two men was enii)loyed in these, as 
well as in the other experiments. When the interrupter of the 
primary coil was fixed, ^the machine was much easier to move than 
when it acted ; for when the interrupter acted at each moment of 
interruption, the cross wire being, as it wer(3, removed, the whole of 
the current ])assed through the electro-magnet, and consequently a 
greater amount of magnetic energy was excited, while at the inter- 
vals during wliich the cross wire was complete the current passed 
maiidy through the primary coil. 

There is an (jvidc^nt analogy between the augmentation of the 
power of a weak magnet, by means of an inductive action produced 
by itself, and that accumulation of pow(T shown in the static elec- 
tric macliines of Holtzman and others, which have recently excited 
considerable attention, in which a very small quantity of ehxdricity, 
directly excited, is, by a series of inductive actions, augmented, so 
as to equal, and even (exceed, the eflects of the most i)owerful 
machin(3S of the ordinary construction. 

The magnetic polarity of rifles is a subject to which Mr. Spiller, 
of the Royal Arsenal, Woolwich, has lately drawn attention. Ho 
finds that all the long Enfield barrels in the possession of the 
volunteers of his company exhibit magnetic polarity, as the result 
of the violent and repeated concussions attending their discharge, 
in a direction 'parallel to ''the magnetic meridian. The Royal 
Arsenal range runs nearly north and south, and the rifles, when in 
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use, are always pointed either due north or a few degrees towards 
the west ; in fact, nearly in the direction indicated by a compass 
needle, — so that the repeated shocks brought about by the explosion 
of the powder may bo considered equivalent to so many hard blows 
from a hammer, which are known to ha\e a similar efiect. The 
magnetic character apjx^ars to be permanent, which would not be 
the ease if the gunbarrels were of the softc'st description of mal- 
leable iron ; and the region of the breech is, in every instance, 
possessed of north polarity, since it strongly attracts the south pole 
of the compass needle. These eflects would j^robably not be noticed 
at all, or only to an inferior degree, in aims ordinarily fired, in 
directions east and west ; and it would be imagined that by revers- 
ing the usual practice, if it wore possible, and firing towards the 
south, the indications of polarity would b(^ changed. 

The for( ‘going observation seems to Jiave a jmrallel in the 
remarkable instance of tlie polarify of Her ]\Iajestys ironclad 
^Northumberland,’ built last year at ]\rillwall. Tliis vessel was 
placed due north and south during her construction, and the 
repeated vibrations to which she was subject whilst in that position 
induced a condition of polarity which demanded a subsccpiont opera- 
tion for the purpose of demagnetizing her. No such 
inconvenkmce arose in the case of the iron steamsliip ^(Ireat 
Eastern,’ which was built in the same yard, but in a jiosition at 
right angle's to the former, or nearly due east and west. 

M. lloullion proposes a new battery based upon some observa- 
tions h(3 has made on the action of aqua n^gia on silver. A mixture 
consisting of two-thirds hydrochloric and one-third nitric, or three- 
fifths hydrodiloric and two-fifths nitric acids will easily dissolve 
gold and platinum, but will oidy superficially a ttat^k ])ur(3 unalloyed 
silver ; a superficial cldoride being formed, which prot(‘cts the rest 
of the silver like an impermeable varjiish, howc^ver long it may 
remain in the aqua n'gia. If cojijx'r be ])resen<, tlu‘- metal is 
attacked. M. lioullion has utilized this fact to make a new battery, 
in which pure silv(‘r in aqua regia re])Iac(‘K flie platinum or carbon 
in the nitric acid of a (drove’s or Bunsen’s cell. 11{^ says that after 
sev(3ral months’ use, the silver lias not sensibly diminished in 
volume, and no chloride of silvi'r has bi'cn found in tlie porous 
cell. He considers this battery to be more constant than Bunsen’s 
battery. 

The gas battery of Mr. Grove lias rec^dved some attention from 
M. J. M. Gougoin. He arrives at conclusions in perfect confor- 
mity with those of M. Schonbein. Mr. Grove supposes tliat it is 
indispensable for each of the electrodes of platinum of his gas- 
couple to be simultaneously in contact with one of the gases and 
with the liquid placed underneath. M Gougoin states, on the con- 
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trary, that the action of the platinum does not take place except on 
the gases already below, and that the gas receivers should only be 
considered as reservoirs to maintain in a state of saturation the solu- 
tions they cover. The electro-motive force of the gas-couple varies 
curiously with the state of the platinum wire. Its action is 
increased, as M. Matteucci remarked, by heating the elements in 
tie dame of a spirit-lamp some instants before employing it. In 
the most favourable eonditions, the electro-motive force of the gas- 
couple constructed with ])latiniim wires not platinized scarcely 
exceeds 155, taking as unity the electro-motive force of a thermo- 
electric couple of bismuth and copper, the two solderings of which 
are maintained at the hunperature of 0'^ and 100'^ 0. The dcctro- 
motive force of a Daniell’s couple is represented by 193, and that 
of Volta by 178, at the moment of being set to work. 

An automatic electro-chemical nn^thod of dectric transmission 
of despatch(‘s has been invented by MIVI. J. Vavin and tr. Fribourg. 
It consists in the distribution of the curi*(ait through as many short 
and isolated small wires as there are signals to be transmitted, 
whilst employing only one wire on the main line. Each of these 
small isolat(xl wires (jommuiiicatcs on the one hand with a metallic 

E late of a particular form fixed in gutta-percha, and on the other 
and with a metallic division of a disc, which is equally formed 
of an insulating substance. A group of eleven of these small 
laminaB form a sort of character which will give all the letters of 
the alphabet by the suppression of certain portions of the funda- 
mental form. Now, supposing rows of these compound characters 
to be placed on a sheet ot‘ prepared paper of a metallic nature, the 
words of the telegram to be sent are written on them with isolating 
ink, leaving the other parts of the small “ stereotyped blocks un- 
touclujd. The consequence is that the current is intercepted at 
every point touched by the ink, and a letter is imprinted on the 
prepared j)aper at the other end of the line where the telegram is 
to ho received. The process by which all these several currents are 
sent along the one main wire and then made to separate at the end 
and pass into their respective small wires, is not at all clear in the 
authors’ description. 

Lightning-protectors for telegraphic lines have been in use 
for many years ; an improvement lately brought out consists of two 
smooth brass plates from 3*87 to 4*65 square inches, placed one 
above the other, and separated by a sheet of paper ; one of the 
metal plates is in connection with the line, the other communicates 
with the earth. As soon as a rather strong tension occurs on the 
line, sparks pass from one plate to the other, perforating the paper, 
and the electricity passes into the earth instead of along the 
line, disarranging the instruments. M. Guillemin proposes to 
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replace the paper by a very thin layer of mica. The mica is a 
better insulator ; itiloes not absorb damp; it, cannot produce car- 
bon, since it . is of a mineral character ; moreover, its ready cleavage 
allows of its being split into plates thinner than a sheet of paper. 
Th(5 administration of the French telegraphic lines purj)oses placing 
very shortly a great number of these lightning protectors in places 
subject to most frequent attack by the electric fluid of the atmo- 
sphere. 

The lecture theatre of the Koyal Institution was crowded on 
Friday oveniiig, the 15th of February, to lu'ar a discourse, by Mr, 
Cromwell Varley, “ On the Atlantic Telegraph.’’ On the table 
there were displayed (‘oils of the cable Hiiccessfiilly laid last year, 
and of the cable which had lx‘en picked up from a dc'pth of two 
miles, having lain at the bottom of tlie sea for twelve montlis. 
Mr. Varley did not enter into the consideration of the mechanical 
construction of the cable, nor of the ])lan of laying it down, but 
confined himself to the scientific part of the sulyect, and to the 
explanation of the difficulties which arise in attemj)ting to transmit 
electric signals through great lengths of submerged insulated wire. 
By means of his artificial cables he demonstrated, for the first time 
in public, how the electric waves travel through. He also showed 
what wore the limits imposed by iiaturo to rapid signalling. 

A telegraphic cable is a long Leydcai jar, one end of which is 
attached to the earth, whilst the oth(T is attached to a source of 
electricity each time a signal is to be produced. If the cable be 
connected to a battery for a long tune, the strength of the cliarge 
in the difierent parts of the cable will be nothing at the end nc^xt 
the earth, and equal to the full power of the battery at the other 
end. 

The lecturer had diagrams showing the rate at which the 
strength of the (dectric ciirn^nts augnuiited or died away at the 
distant end of the cable, when a battery was aj)plied or rt^moved 
from the other end. From tJieso diagrams and experiments it was 
shown that to get rajud signals the receiving instrument must be 
very sensitive, and the moment a current begins to appear at the 
distant end the rest of the electric wave must be neutralized, to 
permit a second signal to follow. This was illustrated by an 
artificial line equal to a cable 13,000 miles long. This line was 
divided into eleven sections, and ten reflecting galvanometers were 
inserted at equal distances along it. To famiharize the audience 
with the relative position of the galvanometers, Mr. Varley called 
No. 1, Gibraltar ; No. 2, Malta ; 3, Suez ; 4, Aden ; 5, Bombay ; 

6, Calcutta; 7, liangoon; 8, Singapore; 9, Java; and 10, 
Australia. 
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A long telegraphic cable is a long Leyden jar of ^eat resist- 
ance — so great that, instead of electrical charges rushing in and 
out almost instantaneously, as is the case with ordinary Leyden 
jars, an apprecial)le time is necessary to convey a decided charge 
through so long a conductor to the distant end. TJio artificial 
representative consisted of eleven resistances and ten immense 
condensers, or Leyden jars, connected between the resistances and 
the airth. l>y moving a handle the condenser could be applied on 
or removed from, these junctions. 

On depr(?ssing an ordinary commutation key, the cable was 
remov(3d from its connection with the earth, and a ])ositive curremt 
allowed to flow into the line. On <lepressing a second key, a 
negative current rushed in ; wliilst when kotli the keys were at 
rest, the cable was simply connected with the earth. The ten* 
reflecting galvanometers were placed one above the other, and a 
bundle of rays from tlie electric lamp was thrown upon the ten 
mirrors, each of which reflected a littl(3 siin-like spot u]K)n a large 
white screem, forming, when no current was passing througli the 
cabl(3, a straiglit vertical line of luminous points. On pressing 
the right-hand or positive key, tlie upper spot, which was named 
Gibraltar, almost immediately respond(‘d ; and wb(m it liad travelled 
about thirteen inches over the screen, the second spot, Malta, began 
visibly to move; the tliird sjx)!, Suez, following later still. It 
was, however, fifteen or sixteen seconds before any dc^cided motion 
or current was noti(;ed at the Australian end of the line. After 
the lapse of a minute, a poweu'ful current was rushing out at tlie 
Australian end. The English end was then removed from the bat- 
tery and connecttid witli the ('arlh, and quickly after the Gibraltar 
spot rushed across to tlu^ otluT side oF the screen, indicatijig the 
rushing back of a powerful cuiTent to the eartli. Tin’s was 
followed shoitly alt'Twnvds by Ha, Suez, and Aden. Bombay 
came only as fir as l!ic Z'/ro Jii;'-. cniTcnts in the .difierent 

parts of tlic ‘ flnvv T ;; out at each end, leaving Bombay 

neutral. Jl vo:s minutes before the cable dischargi^d itself 

sufiicieritly to allow the ten spots to come near enough to the zero 
line to admit of a second (‘Xjjenmeiit. 

In 18b3-b 1 Mr. Variety found, by experiments on his artificial 
line, that by usiiig a succession of four or five currents, all of the 
same str(3ngt}i but varying in direction, greater rapidity could be 
secured. For example : — First, a positive current, followed by a 
negative of longitr duration; followed again by a positive current of 
much le^s duiation ; then a sliorter negative current ; and that 
again hy a very short positive current, produced a succession of 
positive and negative waves throughout the lino : the result of all 
of which was at the Australian end one very small positive wave 
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perfectly distinct, the rest of the line being left almost imme- 
<liately entirely free from all traces of electricity, ready for tho 
instant production of a second signal. 

Q.diis operation of discharging has been expedited to such an 
extent by means of the instrument known as the ‘‘ curb key,” tliat 
the great wave can be arrested at the distant end of tlieealde before 
it has arrived at i?,*,;. of iis proper hoiglit, and tlie line left clear for 
another signal almost immediately after. This Tvas illiistiuted by 
tbe Australian line. 

lecturer then show(xI Lis invention for preventing the dis- 
tur])ance arising Ifoin eartli-currenfs, and for expediting the signals 
through the cal)]f\ which did not r(‘(*ord tlie stnmgth of the current, 
but “ the rate of incu'ement and decr(*mt‘nt of pot{‘)iti.‘il.” 

He j)lac(^d a r( ‘fleeting galvanoineler Ix^i.weon ihe distant, or 
Ncuvfoundland,” ojid of Ihe cable and I he earth (this being the usual 
mode of conm^cting telegrapli instrnineids), and also a. se(‘ 0 ]id one 
with a ‘^cojidenser ” between it and the. (-artli.^ At tli(‘ English end 
tliero was an a])paratus whkdi pr()due(‘d euiTeids through the calJo 
similar to those ])roduced on the telegra])h cireihts by tho Aurora 
Borealis and other cause's. Tliese experimejits were very conclu- 
sive ; the slow hut large; wave of the cartli-current was seen to pro- 
di.u;e scarcely any aef ie)!). upon Ihc galvanometer witli the condenser, 
while the3 (U’eliiiary o)io was seYui running 20 fe.'et on (‘itlicr sielc of 
tho scale in (:‘e)nse‘(|uenee of the oaifh-e-iirreiiis. 

The small waves e)n tlu; back e»f tlic great swell of tho earth- 
curremts w('re, however, perftH:*tly diwmtangie'd, hy this simple con- 
trivance, fre)m tho great slow-risijig wave, and tljo signals wore pei*- 
ft'ctly le?gi])le on the; one inslnimemt, while illegible; on the other, 
whose image ran wildly eWer the wall of the Institution. In aeldi- 
lion, the' signals wore transiihttcel more i-apidly and (*learly by this 
arrangement. 

In concluding, Mr, Yarloy remarked that it wiis upon the data 
furnished ])y this artiileual cable that be; had <lesigiied the pres( 3 nt 
Atlantic cable*, and that without it lie could not lhe‘u have guaraii- 
tecel eight words a minute witli(.)ut a core wliose conductor and 
insulator were* eae^h 60 pel* cent, greatejr than the prese^iit, which 
consisted of 300 lbs. of co])per and 400 lbs. of guita-p(*rclia to tlio 
mile ; and lie added that it was at l(‘asi some*, reward for the years 
of arduous lalxuir he had had in connection with tliis great enter- 
prise, to find tliat everything lie liad predicted as to the capabilities 
of the cables liad been entirely veiificd. 
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12. ZOOLOGY, ANIMAL MOEPHOLOGY, AND 
■ PHYSIOLOGY. 

Mokphology. — The Structure of the Iletina . — That eminent 
observer, Professor Max Sclmltze, has recently published in his 
‘ Arcliiv f. Mikroskop f. Anatomic/ a memoir on tlie lietina, which 
occupies more than 100 pages, and is illustrated with eiglit quarto 
plates, forming by fixr the most complete and clear exposition of 
the structure of tliis organ which has yet been published. 
Amongst the important new tacts julduced by Professor Sehultze is 
tlie ol)S(UTa.tion that in Mammalia a very remarkable, and, as it 
would seem, hitherto unnoticed diversity, exists, with ri'gard to the 
distribution of “rods” and “cones.” AVhilst most of our larger 
domestic animals, especially the sheep, ox, pig, horse, and dog, 
present an arrangement of those elements resembling that which is 
observed in the human subject and in apes (except, of course, in 
the absence of the macula hUea)^ the cones, according to the 
author s observations, are entirely wanting in bats, the hedgehog, 
mole, mouse, and guinea-pig. A sort of intermediate condition is 
met with in the cat, rabbit, and rat, in which animals arii found 
either very slender true cones,” as in the eat, or merely indications 
of them, as in the rahViit. The dcwolopment of the retina and the 
probable functions of the rods and cones are fully discussed. The 
great value of Professor Schultze’s paper lies in the fact that he 
has not only made many new observations, but has most carefully 
tested the conclusions and statements of previous writers ; and 
fiu’ther, has spared no pains in illustrating his text with some of 
the most beautiful lithographs yet publislied. In his researches 
Professor Sclmltze has experienced the greatest advantage from the 
use of a solution of liyperosmic acid. Os O 4 , which colours nerve- 
tissue black, without producing much e/lect on connective and 
fibrous tissue. We most strongly urge upon microscopists the 
importance of making further trial of so valuable a reagent. 

Entozoa of Man and Domestic Animals in Iceland, — M. II. 
Krabbe has made some valuable investigations on this matter, in 
pursuance of a commission fi-om the Danish Government. He has 
ascertained various important facts with regard to the distribution 
of species of Tsenia, Bothriocephalus, &c., and has observed some 
new forms. He is quite convinced that the frequency of 
T, marginata, emnurus, and echinococcus in Iceland is owing to the 
very vast number of sheep which the inhabitants possess, and 
the large number of dogs which they use in herding them. It 
appears that in Iceland there are for every hundred of inhabitants 
four times the number of cattle which there is for every hundred 
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inhabitants in Prussia. At the same time he maintains that the 
frequency of the fearful malady caused by echinococcus is much 
exaggerated — instead of onO'Seventh, only one-fiftieth of the popu- 
lation is affected, wliich is quite terrible enough. 

Physiology. — Impregyiidion of the Ovum versus Nourishment 
of the Larva, — Dr. Herman Laiidois has recently communicated 
some important observations on this subject to tlie French Academy. 
It is generally believed, in jic^cordance with the observations of 
MM. liziergon and von SielxJd, that the worker-bees are l)orn 
from eggs fecundated by the queen by means of the spenn of her 
receptaculiim seminis, whilst drone-bees come from non-fecundated 
eggs. M. von Sic^bold maintained, in particular, -that the demon- 
strated existence of spermatozooids in ila^ eggs contained in tho 
cells” approju'iated to worker-lx'cs, and their non-rxistcnco in 
the eggs of droncK'i'lls, s'ulficiently 2 )rov(‘S that in b(‘es tho forma- 
tion of the sexes depcuids upon fecundation. It is, however, well 
known that tho cells” of thnne-bees arc not in any way identical 
with those from which vrorker-be(‘S ” emerge, and that the food 
provided for the larvae of the oiie is not tho same as lor the larvae 
of tho otljer. This led Dr. Landois to speculate as to whether it 
might not be possible, by jdacing the egg from tla^ drone-coll into 
the worker-cell, and vice verse ^ to produce drones from tlu^ worker- 
1‘ggs and woikcrn from the drono-('ggs. '^Phis he necordingly tried 
witli great care, failing at lirst on account of tlio exceeding delicjmy 
of the eggs experimented on, hut finally mc'cthig witli most complete 
success. By simply changing the “ exh ” of an egg, he jiroduced 
a drone or a worker-hec at ]>leasnre. 'llicso obser vations have a 
most important hearing on the law of sexual clcvcdopment, not only 
in insects, but all animals. AVo bad lieeii taught to hdievc^, from 
Siebold’s experiments, that tlie ‘‘network of causes” was so 
arranged tliiit a queen-bet^, if unimjueguated (as niiglit result from 
paucity of drones), jiroducud from her ("ggs nothing but drones, in 
order tliat the*- next geiu3ration might not be wanting in that 
“vigour” wliich is siipyiosed to lx*- the final cause of sexual rejiro- 
duc-tion. If, ho\vever, Dr. Landois’ ex])erimeuis are true, this view 
must he c-onsidemhly modified, for tlie nutrition of the larval 
animal is sliown to regulate the 2 >henomeiion. Dr. Landois has 
entered into some ])liiloso])liical generalizations on reproduction in 
the conclusion of liis j>aper, which is not, however, yet published 
in full. 

Action of Nitrous Oxide on the Human System , — It appears 
that the protoxide of nitrogen has been used in Germany and 
France as a means of producing anaesthesia in surgical operations. 
M. L. Hermann addresses a letter to the French Ac^ademy on the 
subject, seriously urging all operators to make themselves acquainted 
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in& its properties before using it as an anaesthetic. He has rr^a<le 
seve^ experiments with it himself, and has found that, when 
^piretl in a pure condition, protoxide of nitrogen is dangerous ; 
for, be8idt<s loss of sensibility, asjthyxia is produced, which may 
kill the j)atieut ; atlmiuistort^il in a state of mixture witli oxygen, 
the only plan Nvliich, in M. Hermanns opinion, would not be 
simply eriniinal on the part of the operator, it constitutes a very 
fe<'ble anjesthctle, from wliieli reeovory is rapid. Its use has 
already prcnlueed most serious disastiTs in (ierniany. 

m ]Vav,~h:u f/ilis of the I'eanami^sion of Muscular and 
Nervous Actio) 2 . — In a late Chroiik-lt^ we ixotieod Dr. Marey's 
instrument, the ^lyograpli, with wliieli lie lias been able to make 
ohs('rvatioii9 on- the iu^iscular snsurrus — that is, tlie se])arato 
vibrations whicli, ^Yllen su(!t*eeding each otlier sufHeiently rapidly, 
constitute a muscular contraction. ]-)r. ITaughton, of Dublin, lias 
be('n comparing the rate of these vihrations, and their k'ngths, 
with those caused by nerve action. AYtdlastoii fixed the muscular 
susiiiTiis, or agitation sulficient to produce contraction, at from 
20 to 30 per sec'Oiid ; Dr. CollongiK‘S, of Paris, at 35 ; and Dr. 
Hanghtoii, as also Hfdmholtz, at 32 in a second. Dr. Haiighton, 
from the so-called iinuitas aurium, wdiicli is caused hy the action 
of the nerves, lixes the rate of nerve viliration at 1,024 in a‘ 
second. From these data it follows that the rate of n(‘rve action 
is from 29 to 32 times as fast as the rate of muscular action. Dr. 
Scliclske’s GX])orimcnts liave shown that the velocity of wave- 
transmission of sensation in the living body of man is 97 feet per 
second ; and the experiments of Prok'ssor Aehe, of Berne, show 
that the velocity of W'av(3-transiiiissioii of muscular contraction in 
frogs is 3 f(‘('t per second. The 'wavi'-tninsmissioii in nerves is 
tlK'refore 32 times as fast (or 29 iimes, if Heliiiholt/’s deter- 
iihiiation of 88 fc(4 p(3r S(K‘oiid 1)0 taken) as the wavf^- transmission 
in muscles. It appi^ars. Iron: th(‘se facts taken together, that the 
velocity of the Avave varit's inversely as the rale of vibration wdien 
muscles and nervi's are compar(3d, and consequently the length 
of the wave is constant : hencci the Avavcdengtli of muscular and 
nervous action, for both lk‘s between 1 ' 125 and 1*225 inch. Dr. 
Haughton considers that important consequences ought to follow 
from this deduction, if true. .Many advantages may flow from 
identity in wav(3-length of the imiseular and nervons force, and 
the conscMpieiit identity of nodes, notwithstanding the very difierent 
velocities with which w*ave-pnlses are propagated along them. 
The data ujion which tliese calculations are made admit, of course, 
of great extension. Since, as Dr. Marey has shown, the muscular 
susurriis in the frog may D 3 only 4 per second, and in some 
birds 75 per second, it would be as well that all the data should 
be taken from one animal or class of animals, if the calculation 
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is to be a sound one. It is an assumption, the truth of which 
ought to be proven, that the' rate of transmission of muscular 
force is the same in all animals. 

The Origin of Muscular Power . — The view held by Liebig, 
and till lately implicitly received as true, that muscular power is 
due to muscle-oxidation, lias been, during the last few months, 
rudely shaken. Professors Pick and Wislicenus, in an ascent of 
the Faulhorn in Switzerland, found that the amount of measured 
work performed in tlie ascmit (jxe(‘eded by more than three-fourths 
the amount which it would be theoretic'ally possible to I’oalizo from 
the maximum amount of muscle-oxidation, indicati'd by tlui total 
quantity of nitrogeji in the ui'ino. Tlu'se two obs('rvers had, 
howev(‘r, to content themselves with the tlieoretlcalhj possible 
force, and hence ihcre was an experinnntal gap in tlieir reasoning. 
This has been su|)])li(.‘d by Professor Frankland ; ho has made an 
extensive senh's ol* exjierinients on the oxidation of muscle and 
urea in oxygen, and lias made a calorinudrical detiaanination of the 
actual energy evolv(‘d by the combustion of tliosci bodies. His ex- 
periments are recorded in full in a late numb(*r of the ‘ Philosojihical 
Magaziiu-s’ and tlio various st(^])s of thti xrry intricate jiroccss tlirough 
which lie has successfully carriinl his obsrTvations fully described. 
Since the oxidation of musch '-tissue in thi^ body has, as one of its 
jiroducts, urea, it is necessaiy to make allowaiu'e for Ihe ])otential 
energy of this urea in ajiplying the results oi“ the complete oxida- 
tion of muscular tissue to the question at issue. Jt is also neces- 
sary to make allowanc-e for the fact that all \ho eiK'rgy developed 
ill the body cannot be inadi^ to ajipi'ar as e.cfernal work. Helmholtz 
estimates tliat not more than one-lifth ot th(‘ actual energy de- 
veloped can be made to appi'ar as external work ; while Heidonhain, 
under favourable (‘ircumstanc(*s, allows one-half. Taking this last 
estimate, Hr. Frankland linds that only one-fifth of the work done 
by the two ])ro lessors could be accounted for by the oxidation of 
their muscular tissue, as indicab'd by the urine. iL* Inrther reviews 
the results of Hr. E. Smith’s, Hr. Haugliton’s, and Hr. Playfair’s 
experiments, applying his determination of the “ narJia ideal equi- 
valent ” ol' muscle oxidation to their results. 

Tlie work done in tla^ body i;^ then (jvkk'iitly duo merely to 
the oxidation of the food held in the* blood. cliief use of nitro- 

genous food is to luiild up musek'-tissue, which, like the cylinder 
and piston of the steam-engine, does not contribub^ to the work 
performed by its oxidation, but is the means of converting chemical 
and thermal modes of force into motion,* the force b(ang really ob- 
tained by the oxidation of principally carbonaceous, but to some 
extent also nitrogenous, foods contained in the blood. 

The Value of Nitrogenous and Carhonaceous Foods , — This 
question, which is one obviously resulting from the conclusions ar- 



294 


Chronicles of Science. 

rived at by Pick and Wislicenus, has been examined exj^rimentally 
by Professor Pettcnkoffer, and more recently also by Dr. Parkes. 
Professor Prankland has also determined the mechanical value of 
these forms of food, by experiments on their oxidation. Professors 
Pick and Wislicenus ate carbonaceous, but no nitrogenous food 
during their ascent, and hence concluded that all the power not 
derived from muscle-oxidation was duo to the oxidation of the car- 
bonaceous foods. P(3ttenkoffer s (experiments, wliiceh are most conclu- 
sive as regards the wliole question of the source of muscular force, 
were made by means of a most elaborately constructed chamber, in 
which a man was jdaced, and all his excreta, gas(i‘ous, liquid, and solid, 
examined. Dr. Parkes experimented very carefully on two soldiers at 
Netley Hospital, and communicated his results to the Eoyal Society 
at the beginning of this year. Both tln^se ol)servers have fully esta- 
blished that mere force can be supjdied by carbonaceous food alone — 
that nitrogenous food is necessary to build up the worn muscles, and 
that nitrogenous food, by its direct oxidation, is also efficient in 
supplying force, and perhaps presents certain advantages over car- 
bonaceous food in its use, tather from the facility of its oxidation, 
or by a catalytic action on the carbonaceous foods with which it is 
generally taken. The views wo have IxMiii briefly noticing are of 
too great importance to admit of their due appreciation from the 
perusal of so few lines, and wo must therefore r(3fer the reader to 
the original memoirs in which they are advanced. It should be 
mentioned that Voit, a clmmist of Munich, ai)pcars to have anti- 
cipated these results by some few years; his speculations were, 
however, cast into obscurity by the proximity of the over-shadowing 
genius whose assertions they controverted. 

Miscellaneous. — Dr. Ernst Haeckel has just published two 
very remarkable volumes on the philosophy of organic forms, 
entitled ‘ The Morphology of Organisms.’ He takes much the same 
line of argument as J\lr. Herbert Spencer in his ‘ Principles of 
Biology but he enters into greater detail, and develops his views 
further than the English writer. This book, like that of Mr. 
Spencer, may Ix) regarded as an extension of Mr. Darwin’s general- 
izations, and is, as far as we have been able to observe, a work 
destined to exert considerable influence in the world of physio- 
philosophers. We have also to notice a little brochure on ‘ Spon- 
taneous Generation and the Development of Infusorial Life,’ for- 
warded to us by Mr. Jabez Hogg. The author has told the story of 
Heterogenesis (which, by the way, is getting rather old) in a clear 
and plain manner, drawing attention more particularly to the 
question of the successive appearance of forms of Infusoria in an 
infusion, as studied by Mr. Samuelson, Balbiani, and others. There 
are one or two inaccuracies in nomenclature, such as Acitena ; For- 
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ticetlos are confused with Rotifers^ &c., and a misapprehension is evi- 
dent of recent observations on the retractive power of fungus-sporcs, 
as seen in the ‘‘ blue-mist f these errors would be serious in a scientific 
publication, but do not really affect the value of a popular essay. 


Proceedings of the Zoological Society. 

At the meetings of this session there have been numerous 
valuable papers read, chiefly devoted to the description of new 
forms or rearrangement of previously known animals. The follow- 
ing papers relate to the Mammalia : — Mr. W. H. Flower, F.K.S., 
has brought forward a memoir on the skeleton of Inia Geoffroyensis, 
and on the skull of Pontoporia BlainviJlii, in which he made some 
remarks on the systematic position of these animals in the order 
Cetacea. Mr. Flower has recently been devoting much time and 
attention to the study of this order of mammals, as his work j^ub- 
lished last year by the Eay Society testifies. I>>r. W. Peters, of 
Berlin, made a communication on some Mammalia collected by 
Cai)tain Bevan in Bermuda, and on a collection of bats from Trini- 
dad. Mr. Gerard Kretft, of Sydney, has described^ two new species 
of DasyuridfC, which he proposes to call Podnhrus MiehelK and 
Chfvtocercus cristicmida. ]\[r. Bobert Swinhoe, H.M. consul at 
Amoy, China, has forwarded a new monkey to th(‘ menagerie, which 
he i^roposes to call Inuus Sandijolinnim, JEr. St. George Mivart, 
in contijiuance of his reseai*ches on the Primates, has commuhicated 
a papcT on the a 2 )])endiciilar skeleton of the Oiirang-Outang, in 
which he has (jntcred very minutely into the osseous characters of 
tliat animal. 

Mr. P. L. Sclat(3r descrilK'd a new species of Eatel, recently 
added to the Society’s menagerie, which he ju'oposf^d to call Melli- 
vora leuGonota. A hdter has been recc^ived from Mr. E. Bartlett, 
now engaged in exploring the fauna of Peru, in which ho mentions 
the discovery of a remarkable speci(3S of spider-monkey, supposed to 
be new to science. Tlio death of the sea-lx^ar {Ofaria) has aflbrded 
an opportunity for the examination and dissection of its viscera, 
which we bcluwe has never yet Ixien possible. The Society’s Pro- 
sector, Dr. J. Murie, has been occujucxl in this task, and some 
important results may be expected from his investigations. 

In Birds, we have num(>rous new species, or rarer forms, de- 
scribed by Mr. Sclater, and other ornithologists. Dr. Murie has 
been making some investigations with regard to the Cygniis hucci- 
nedor, and the new Gygrms Passmori of Professor llincks, which 
he considers to be nothing more than a variety of the former. 

Dr. Gray and Dr. Gunther have described a few new reptiles. 
The former characterizes a Geckoid lizard from Ceylon, which he 
proposes to call Qecconella punctata. 
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The Fishes of Central America, among whi(;h ai'e some very 
remartahlo forms, and various new fishes in the British Museum, 
have formed tlie sul)j('(^ts of communications from Dr. Gunther. 

Mr. A. G. r>ntl(^r, who is the rising Lepidopterist of the day, has 
described several new forms of these insects at various meetings of 
tlie Socic^ty, illustrated l)y ]nost finished drawings from liis own 
pencil. One of his most complete papers is entitled ^^A MonO' 
graph of the Genus Evplt/rhia, a nunKU'ous race of Butterflies 
belonging to the lainily Satyrid.'e, with Descriptions of Sixty 
Species new to Scient'o, and Noh^s on their Alliiiitics.” The 
Coleoptera of the island of Beiiang have foniied tlie subject of com- 
munications from ]\rr. F. Basco(‘, while j\lr. F. Moore has con- 
tributed a monograph on the L(‘pidoptera of Bengal. 

The Molliisca collected by Mr. K. Bartlett on the Upper 
Amazons and in .b]ast('ru Peru, have becm described by Mr. Henry 
Adams. The genus Opisthosloma, of which a m^w species has becai 
discovered at Bombay, has be(‘n discussed by Mr. Blandford ; and 
several new Australian land-shells have been d(^scribed by Dr. J. 
Cox ; and thirty-two new marine species of Mollusca from the same 
part of the world have lx‘en described by Mr. Angus. 

The extraordinary Glass-Bope animal has been ihe subjrH.*t of 
great controversy b(‘twe(n Dr. J. E. Gray and Dr. Bowerbank, the 
former maintaining that it is a coral, the^ latter that it is a sponge. It 
appears that there are three views current with regard to this marine 
organism. It is regarded as a coral, having a sjionge jiarasitic upon 
it ; or as a sponge, having a coral parasitic upon it ; or as altogether 
a sponge, there being no parasite in the case. Dr. Gray is of the 
first opinion. Professor Max Schultze of the second, and Dr. PK)\ver- 
banlv of the third. Dr. Bowerbank’s ])ositioii is clearly untenable, 
and the question really lies belwecui the views of Di*. Gray and 
Professor 8chultze.’ ])r. Gray has described and exhibited a sjieci- 
men which was said to come f an the coast of Portugal, the other 
known specimens all being obtained from Jajiaii. It appears very 
doubtful as to whether this Lusiianian llyaloiicina is not an im- 
position played off* by the sailor who said that he dredged it up ; 
this is the view taken by Prol’cssor Schultzc, but Dr, Gray believes 
firmly in the species. 
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THE PUBLIC HEALTH. 


DuiUNa tlio past three months th(i pnUic lias had an opportunity of 
seeiu" what can he done ]>y the “Sanitary Act of 1806.” Powers 
are there given to local bodies to a(*t with much more energy than 
under any previous sanitary enactment, but as yet little benefit 
has been recorded as the result of these j^owers. The “ permissive ” 
cliaracku’ of all our previous h'gislation is still tlie bane of tins Act, 
and our loc^al authorities turn a deaf ear to the allurenKUits ju’esented 
by the government. If all our criminal Legislation wt;ro ])ut u])on 
the permissive basis, tlau-e is little dou])t tJiat in some parislies the 
vestri(‘S would not take the trouble to prosecute Ihose wlio were 
guilty of the crime of inimha*. Tliis xV.ct nowhere says it shall be 
unlawful for a man to keep his house and premises in sucli a state 
tliat he may kill his neighbours, but it gives to the l(K*al autliorities 
power, if tiny tliink fit, so to jirosecmhi and jmnish him. The mis- 
(*.hief is the Lx^al authoriti(‘S do not punisli, nor act even, if tiny see 
a man poisoning and killing his maghhours ly Ijis dirty and filthy 
economy. This Act gives tlie Home 8< *('!•( *taiy power to compel 
vestries to act upon cases wli(‘re manifest (wils r(\sult from allowing 
nuisance's injurious to hcaltli to (‘xist, but the ITome Secretary is as 
diary as a vestrvman alxmt taking action in particular cases, and 
from this causes at present. little, lias been done. 

The 651,11 clause of this Act has, Iiowivmu', excited some attention, 
and in London, Liverpool, and other towns there has Ih'CU some 
discussion as to how it may be carried out. Tliis clause gives power 
to the v(^stries and local boards to frame regulations for the conduct 
of all houses let out in lodgings, or Avherci more than one family is 
residing and paying rent to a common landlord. Tliis provision is . 
intendi'd to meet tiui necessity of a largi^ ])ro])orlion of tlu^ po])ulation 
of our lai’ge towns, who ai iuncrely lodgei-s and have no power of pro- 
viding against various nuisancos injurious to luniltl), for whiiih alone 
the landlord is resjionsiblo. Under tlie provisions of this Act, 
the nuisance authority is enipoAV(U‘cd to make rc^gulations for tlie 
following matters, that is to say: — 1. For fixing the number of 
pfirsons who may occupy a house or paf t of a house which is let in 
lodghigs or occupied by mechanics of more than one family. 2. 
For the registration of houses tlius L^t oi* occii]>ied in lodgings. ^ 3. 
For the inspection of such houscvS and the keeping the same in a 
cleanly or wholesome state. 4. For eiilbrciTig therein the provision 
of privy accommodation and other appliances and iiK'aiis of clean- 
liness in proportion to the numbei* of lodgers and occupiers, and 



298 The Pvblic Health. [A.pril, 

the cleaning and ventilation of the common passages and staircases. 
5. For the cleaning and lime-whiting at stated times of such 
passages, &c. 

This clause gives power to vestries to take into their own hands 
the redress of sanitary grievances. Manifold and obvious as are 
the nuisances to be thus got rid of, it is astonishing with what 
indifference this Act has been regarded. In the metropolis the first 
parish to take advantage of the law was that of St. Giles, and a 
series of excellent regulations, framed upon the recommendations of 
the Privy Council as to the carrying out of the above clause, were 
drawn up by their intelligent medical officer of health. Dr. 
Buchanan, and received the sanction of the Home Secn^tary. Tlie 
publication of these regulations was followed by applications from 
the vestries of Ch(Jsea and Poplar, who have also had their regu- 
lations confirmed by the Home Secretary. The parish of St. 
James, Westminster, has also made ap]dicatioii for the confir- 
mation by the Home Secretary of a series of regulations. The 
latter parish was anxious to obtain power to regulate the accommo- 
dation afforded by the numerous establishments in that ])arish for 
milliners, tailors, apprentices, and others. The officers of the Privy 
Council, however, were of opinion that the clauses of the Sanitary 
Act did not refer to persons thus situated. This is much to be 
regretted, as it is very evident from what has transpired that per- 
sons employed in the large establishments of London fire obliged 
to submit to accommodation in workshops and sleeping-rooms 
totally unfitted to secure health and life. In the parish of St. 
James, Westminster, the great mortality from consumption is one 
of the most conspicuous features of its death returns, and there can 
be little doubt that this arises from the defective accommodation 
providal for a large portion of its population. 

One of the most conspicuous features of the above regulations 
is the attempt to define the quantity of cubical space that shall be 
rr‘quired in the lodging-rooms of the metropolitan population. In 
St. Giles’s, a space of not less than 400 cubic feet is required for 
each ])erson. In Chelsea, the minimum sj^ace for a room used for 
both living and sleeping is 350 cubic feet, and for slcej)ing alone is 
300 cubic feet. In Poplar, the space required for both living and 
sleeping is 400 cubic feet, and 300 for sleeping alone. In these 
cases two children under ten years of ago count as one adult, and 
should these regulations thus sanctioned by the State be carried 
out with vigour, there is no doubt of the benefit that must accrue. 
But when it is seen that only four out of the fifty districts, into 
which London is divided for sanitary purposes, are willing to adopt 
these necessary regulations, it is much to be feared that the same 
neglect of the health and lives of the community which have 
hitherto characterized London vestries will still continue. It is 
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little creditable to the large and wealthy communities of St. 
Marylebone, Paddington, St. Pancras, Islington, and the parishes 
of t^ East of London generally, that they have not stirred in this 
matter more vigorously. 

The clauses 27 and 28 of the Sanitary Act have already been 
acted on in London with great benefit. By these clauses the 
medical officer of health is enabled to remove a dead body, where 
it lies in the midst of the living, to the parish dead-house previous 
to interment. The coroner has also the same power to order the 
removal of bodies to convenient places for the purpose of post- 
mortem examinations. In Central Middlesex this plan has now 
been carried out in many instances, and has met with little or no 
oi)positi()n from the relatives of the deml, and hence the saving of 
much inconvenience to the medical witm^sses and of time to tlie juries. 
The same clauses of the Saiiitaiy Act, 18G6, give power to the 
vestries to build mortuaries, or dcad-hous(,‘S, for the reception of 
the dead. If these places were built independent of the work- 
house, and fitted up with regard to the solemn feelings inspired by 
death, and made architecturally pleasing to the (.ye, there is little 
doubt that large numbers even of the wc^althier classes would have 
recourse to them for tlu^ ])ur])ose of depositing their dead before 
burial. Such 2 )laces should be sufficicaitly largo to receive all the 
dead of the district in which tliey exist, and sliould have a room 
attached for post-mortem examinations, and another larger room in 
which the coroner and his jury might assemble. The place sliould 
be taken care of by jx'rsons who should keep ov(.Ty thing scnipu- 
lously clean, and disinfectants should be applied to the dead bexlies 
in all cases where the slightest effiuvium is emitted. Such places 
might easily bo erected on the shut-up burial-grounds throughout 
London, and would be alike beneficial to iniblic health and credit- 
able to our civilization. 

The prospects of Sanitary Legislation for 18G7 are almost 
entirely confined to the jiassing of tlie Mctroj)o]itan Poor Act of 
1867. The progress, however, of this Bill has been so satisfactory 
that there is now every nvasoii to hojic that it will speedily l)e(^omo 
law. It has long been apparent that tlie jm'sent constitution of 
our workhouses and their maiiagcjment by the Guardians of the 
Poor, however desirous the latter might Ix^ of doing their duty by 
the poor, were open to great scandal. The priiici])al object of the 
Guardians was to keeji down the expenditure of th(3 rates, and as 
long as this object was attained they cared little for tlie welfare 
of the poor. Although subject to the control of the Poor Law 
Board, that body has always been kept at arm s length by the 
Guardians, and it was only the investigations of the coroners 
court penetrating the interior of the workhouses in London, that 
at last brought to light the mismanagement and neglect that 
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characterized the arrangements in metropolitan workhouses. The 
object of Mr. Gathorne Hardy’s Metropolitan Poor Bill is to take 
out of the hands of the present Boards of Guardians the ma^ge- 
ment of the sick, infirm, aged, and insane poor, and place them in 
institutions under the control of managers, partly appointed by the 
parishes and partly by the Poor Law Board. London, for the 
purposes of this Act, is to be divided into districts, in which asylums 
will he built, liii\dng for their especial o])j(^ct the treatment of the 
sick and insane and the care of the infirm. Dispensaries for the 
poor are to be erected, where those unable to pay for medical 
attendance will have a claim for assistance, and other arrangements 
are to be made wliich will go far to r(‘d('('m the character we have 
lost as a nation for the care and n^gard of oin* suflV^ring classc^s. 

The obstruction to business and the danger to life from the 
overgrown trailic in some of the larger streets of the metropolis, 
have at last excited the attcuition of our legislature. Nothing 
could more forcibly demonstrate tlui weakness and imperfection of 
the municipal institutions of London than their utter incapacity to 
deal with this increasing and univci'sally acknowledged nuisance of 
the overcrowding of our street traffics Upwards of two hundred 
persons have heen kilk'd every year for the last five years in the 
streets of the metropolis, and it has been shown where ojie 2)erson 
is killed foity are injured, and receive hospital relief."^ A large 
amount of this death and suflering might bo prevent(^d by proper 
legislation, and a Bill has been presented to the House of Lords by 
the Earl of Behnore for the purpose of procuring legislation on this 
subj(^ct. The principal provision of this Bill is the prohibition of 
scavenging and the removal of refuse between the hours of ten 
in the morning and seven in the evening ; also, the prohibiting of 
the unloading and loading of coal, casks, timber, and otiKU’ heavy 
goods during the hours of the day. There are also provisions for 
the removal of snow, and regulations with regard to dogs in ordcu’ 
to prevent the extension of hydrophobia. The Bill, as printed, has 
received considerable alteration in the House of Lords, but still it 
is to be hoped that a measure will be passed this session of Parlia- 
ment that will ensure a diminution in the future of the danger 
which in a single yt^ar makes the streets of London more destructive 
than a great battle. 

Although no public action will Ixj taken by the Government on 
the, subject of Water Supply during this session of Parliament, this 
question must increasingly demand the attention of our k'gislators. 
However ample the suj)piy to London may be from the Thames at 
the present moment, all parties admit that it is a contaminated 
supply, is always dirty, sometimes danyerous, and soon must he 
deficient. A royal commission, with the Duke of Eichmond in 
* See ‘ Third Annual Ut port of the Coroner for Central Midctlesox.’ 
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the chair, and consisting of Sir John Thwaites, the late Lord 
Majjpr of London, Colonel Harness, and Mr. Prestwich, are now 
sitting, and examining witnesses on the question of the general 
supply of water to London. Besides the Thames, there are only 
two other sources of water for London : water from the chalk, or 
water from the lakes of Wales and Cumberland. The Corporations 
of Liverpool and of other towns have pLu‘cd themselves in relation 
with the Eoyal Commission to obtain supplies for their respective 
towns. 

At a re('e*nt rnec.'ting (February 1st, 18G7) of the Social Science 
Association in London, Mr. Bateman read a paper “ On a Constant 
Su])ply of Wat(r for London,” and showed, instead of the present 
intermittent supply involving llu^ stoidiig in l(‘ad(‘n cisterns, tliat 
London might have a constant supply without any increase of con- 
sumption. 

Mr. Thomas Beggs r('ad a paper “On the Water Supply of 
London,” at the Society of Arts on tlie 2'2nd of February, 1807. 
lie took a survey of the various ])lans for allbrding a further su])ply 
of water to London, and defoiided the present supply from the 
Thames from tlie chargtjs brought against it. An interesting dis- 
cussion followed, in wliich the whoh* question of water supply was 
looked at from various poinis of view. 

Mr. J. B. Denton has piilJisluJ a pam])hlet on the question of 
a water-supply to London, which will probably bo noticed in our 
next Number. 

The Social Science Association has had other interesting sanitary 
questions brought bedbre it during its present session. A most 
interesting jiaper was read “ On the Social Condition of Merchant 
Seammi,” by Captain Henry Toynbee, He suggc-st(xl several 
practical improvements in the treatment of our seamen, and 
especially pointed out the increase of disease from the neglect of 
projier diet and accommodation. It is one of lla; great disgraces of 
our Mercantile Marine, that life on board their ships is more 
hazardous to the sailor than living in tlie most densely populated 
and ill-ventilated courts ol' our great* cities. It is high time that 
the shipowners of Ijondon, Liverpool, Hull, and Glasgow should 
see into these things, and wipe this great disgrace from the nation 
that is never weary of singing till she is hoarse that she rules 
the waves.” If she would set a better example of liow to do it, 
other nations might listc'U to the song with more patience. 

The result of Captain Toynbee’s paper has been the formation 
of a “ Society for the Improvement of Merchant Seamen.” We 
strongly recommend this society to all interested in ships. Its 
rules, if carried out, will improve tlie health, strength, and morals 
of our merchant seamen, render shipwrecks less frequent, and the 
profits of our mercantile marine much larger. 
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The department of Public Health of the Social Science Asso- 
ciation are about to submit to the President of the Privy Council 
a memorial on the Public Health Laws, pointing out their diversity 
and complexity, and consequent feebleness and inactivity. In the 
conclusion of their memorial to the Government they state — 

“ 1. Thjit the laws of puhhc health require to be revised and 
consolidated with plain and specific enactments on all sanitary 
matters. 

“ 2. That permissive enactments are generally taken to be per- 
missions not to act, and that the most useful provisions should bo 
made peremptory. 

“ 3. That the very common deficiency in the administration of 
the health laws by the local authorities is duo to the abs(uice of a 
central power, which could be appealed to without reference to the 
courts of law, and could by means of the law coiiq^cl the local 
authorities to do tlieir duty.” 

The permissive character of all our sanitary legislation lias long 
been seen to be the bane of our national existence and the source of 
a mortality in all our largo towns at once alarming and disgraceful. 
The necessity of bringing the force of public opinion, if not the 
power of the state, to bcjir upon our local authorities, who per- 
sistently refuse to act upon the powers given them, has led to the 
formation of a Sanitary Reform League. This body, which held its 
first meeting at Manchester in February last, already numbers 
amongst its members many gentlemen in London, Manchestei', 
Liverpool, Leeds, and other towns. It is ini ended shortly to hold 
a conference in London, and it is hoped that a body of earnest 
workers for the welfare of their country will thus be brought 
together, who will com 2 )cl an unwilling legislature, and the yet 
more unwilling vestries of this country, to adopt those measures 
which are every day becoming mor(^ j^i’essingly necessary for the 
saving of the lives of the people of this country. 

As a proof of the necessity of active measures being taken at 
once, wo would refer to a paper in the ^ Leeds Mercury ' of the 
23rd of February last, on the Fever Haunts of Leeds. Without 
following the author of this paper from court to court, from one 
den of filth to another, we knew that such things were taking 
place. It may be very well for the pious church and chapel-going 
and missionary-society subscribing people of Lecxls to say they had 
no idea such abominations existed. For years Leeds has had its 
tell-tale, and those who are at a distance have had their eyes upon 
it. That tell-tale is the bill of mortality, and wo find by it that 
month after month and year after year, and long before its awful mor- 
tality attracted the attention of Government, that Leeds was a nest 
of dirt and filth and neglect. The detJlils of Dr. Hunter’s Report, 
in January, 1866/ were so terrible— so unutterably disgusting, that 
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everyone expected that some active measures would Mve been 
immediately taken by the inhabitants (for it is sheer nonsense to 
attribute this neglect to corporations) to remove the evils then 
exposed. But hero at the end of twelve months we find the same 
sickening account of accumulated filth — of pale-faced, hollow-eyed 
children — of strong men and women dying of fever ; in short, 
English people giving indications of an existence more degrading 
than anything Du Chaillu or Livingstone has descrilxxl of the blacks 
of Africa. Are there no black-skins or red-skins in the world who 
will take pity on these poor whites, and send over some missionaries 
to help them, and try to convert the people of Leeds to Christianity ? 

We now turn to what is being done in some other towns in 
the United Kingdom. 

Since the remarks were written which appeared in the October 
number of this Journal in reference to the sanitary condition of 
Glasgow, tliat c'ity, in common with otJuT p 02 )uluus places, has had 
its attack of ei^id(‘mic cholera and diarrliaxi. Com])arcxl with the 
results of that (epidemic in some towns, and compared with the 
population oj‘ Glasgow and suburbs, well nigh 500,000, the number 
of cases and the mortality were small. Tlie visitation, however, has 
taught some valuable lessons which will not bo without effect in the 
proper quarter. Owing to the existeiic(3 of a well-qualified sanitary 
staff, presided over by Dr. W, T. Gairdiier and the other medical 
officers, all of whom wore thoroughly alive to the work requm^d of 
them, and owing, likewise', to the fjxtensive powers V(‘sted in the 
police authorities by the Local Police Act (1800), such })r()vision 
was made to meet the attack of tlie conjoined epidemics, that they 
seem almost to have been trightmied away from a city where, on 
foriiKT occasions, tliey 2 )roduceJ dreadful ravages. Very few cases 
were rc'ported during the months of August and Sfi])teinber, and for 
the tliree months k'ginning witli October, tJio following numbers 


give the total cases and dealhs :™ 

(Jliolora . • • . 

- 

Cases. 

. ir> 

Deaths, 

55 

Dmrrliuuii 


05 

a 

Diarrhcea . . • • 

• 

. 021 

'74 

Totals . 

• 

. 7H1 

IIH 


Besides employing a portion of the Police Fever Hospital 
formerly spoken of for the patients, a spc^cial cholera hospital was 
erected on Glasgow Green, and amply and suitably furnished at 
considerable exj)ense. The latter is now closed up — its occupation ’s 
gone,’* but the former is in much request for fever patients, typhus 
having greatly increased, owing probably, in jmrt, to the poverty and 
wretchedness which great depression in trade has brought about 
among the poor ; indeed, the death rate is now (February) higher 
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than it was during the cholera epidemic. An excellent and complete 
system of house to house visitation was commenced in the autumn, 
and is still continued, and to this, as also to the ample supply of 
Loch Katrine water — probably unsurpassed for quality and quantity 
cither in ancient or modern times — ^may be attributed the comparative 
immunity from cholera which Glasgow enjoyed during the recent 
visitation. There in no well or pump water used in Glasgow. 

ddie polices authorities, by means of tlie night part of tlie force, 
arc otill continuing to ins 2 )ect the houses of h'ss than three apart- 
ments, so as to pi-event ovcTcrowding, one of the inost fruitful 
causes of (Epidemic disease. The following iablci gives the results 
of the inspection up to, and including, the (quarters ending : — 



IIOU,SOR vfcilcl. . 1, .,, 

Found 

iiiil)ly. , 

' Found not 
oviMcrow ded. 

31st OflohfT, LSdO . 

. ; I,S20S 1 1,SU 

328 


3lhi Jjiniiary, 1807 . 

, 20,21!) 1,07!) 

311 1 

18,230 


As regards tlie s(nverage of Glasgow, it may be stated that 
things arc rapidly ri])ening for action, \Yliich must result in 
measures not yielding in imjxadance to tin.' enq)tying of tJie 
contents of the Highland Loch into tlic cisterns and baths of the 
Glasgow citizens, or iho sclrune for remodelling the streets and 
other thoroughiarcs under the City Improvcunent Act, at an (ex- 
pense of a million and a quarter stcTling. The town council was 
re])r(^sented in the late Leamington Congress, one of tlie depu- 
tation being Mr. Walter Macfarlane, tlie manufacturer of the 
well-known patented sanitary a]>p1iances. Tlio (Jlyde trustees 
mean action also, as th(‘y leel indisposed to submit passively to 
the great injury which the sewage discharged into the river is 
effecting iqion the shi 2 )})iiig, in which most of them are interested; 
a comprehensive scheme, therifforc, for diverting the sewage from 
the Clyde is not an mq^rcbable thing, and seems actually to be 
‘‘looming” in the near future. 

With regard to the health of Liverpool, it is now well known 
that Mr. Arnold Taylor, of the Local Government Office, visited 
Liverpool last autumn, to inquire into the system of defecation 
practised tluTC, and that in his rejiort he was compelled to refer 
to other causes the high rate of mortality in Liverpool. He 
drew attention to the imperfect water-sujiply and the badly con- 
structed houses, as well as to the wretched midde n system, and in 
consequence of his rejiort, the Corporation were requested to dis- 
continue the practice of dejiositing night-soil on a certain wharf in 
the heart of the fever district, and to give guarantees that the use 
of the wharf would be discontinued, except for the shipment of 
innocuous substances. 
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The town council, after making haste to comply with a portion 
of the order, at the instigation of their Health Committee denied 
the legality of the inquiry, and declined to give tlie recpiisite 
guarantee, lecturing the Home Secretary in a somewhat amusing 
manner upon his course of proceeding, and saying that the Sanitary 
Act was not intended for such an influential body of gentlemen as 
they are. The Sanitary Association of the town, however, supple- 
mented the reply” of the mayor by further information on the 
sanitary state of the town, and on the 4th of IVIarcli, Mr. B. 
Samuelson, M.P. for Banbury, asked the Home Secretary to 
publish Mr. Taylor’s rej^ort, which ap 2 )lies to other towns besides 
Liverpool, and which the honourable member was asked for by 
the Sanitary Eeform League rcc(‘ntly esiablislicd at Manchester. 

Mr. Walpole sj)oke higlily of Mr. Taylor’s Eeport, which is a 
most admirable essay on the sajiitary defects of Jjiverpool, and an 
account of many abuses existing not alone tliere, but also in most 
of our large towns, and promis(ul to give the Iieport -and corre- 
spondence his best consideration. Probably Ixdbre these remarks 
go to press, some portion, if not the whole, of the Eeport will bo 
issued, and we commend it to the notice of all sincere sanitary 
reformers. 

The Liverpool Town Council is a 2 :>plying to Parliament for 
nearly a million sterling lor town ini] )rovemen ts, but so little of 
this money is to be ex])ended for hand fide sanitary pur].)oses, that 
it is to be hoped Parliament will consider' well Ixdbro the Bill is 
allowed to pass; and there is no doubt that, for llie future, all 
such bills will be watched much more narrowdy than has hitherto 
been the case. 

In most cases where large sums are asked for by our boroughs 
for so-called “ iniprovernentH,” it may bo taken for granted that a 
considerable proportion of the money required finds its way into 
the pockets of* j^ersons more or less intimalely connected with the 
corporation, who have land or buildings which they wish to be rid 
of at a remunerative price. We ex])c('t shortly to hear more of 
these “jobs.” 

A description of the state of Manchester ^vill bo found in a 
separate article in tliis Number, as also some account ot‘ Mr. Torrens’s 
Artizans* and Labourers’ Pwellings Bill. 
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I. THE WATEE SUPPLY OP LONDON, AND THE 
CHOLEEA. 

By E. Frankland, F.E.S., Professor of Chemistry in the Epyal 
Instilutloii of Great Britain and in the Eoval School of Mines. 

The ^Towth of luiarly every largii town has iiivolv(‘d a succession of 
struggles for the supply of its iiiliahitants with pure water. Even 
the aggregation of a few hous(3S forining a village not uiilrequcuitly 
causes a sensible pollution of the water supply, if the wells te suffi- 
ciently shallow. As the village develops into a town, tlio water 
from such sources not only b(x‘omes dangerous from impurity, but 
‘also totally insufficient in quantity for tim iq|jreasing population. 
Eecourse is then liad to a neighbouring stream foj* a jitrer and 
more copious supply ; but greater abumlance of tlio useful liquid 
determines tin? production of a larg<*r volume of sewage, part of 
which, as the town exteiids itself along the banks of the stream, 
b(*gins to ho discharged alK)ve the jioint at which the water supply 
is withdrawn, (kmtaminution again (‘iisues, and thv ])lace of with- 
drawal is removed higlau* iij) tlie river. Keli('f is thus obtained, 
but it is only temporary ; villages nearer th(‘ source of the stream 
grow into small towns, and the stniggk^ is only humiliated by 
seizing upon and impounding the very sourc(‘S of the stream itself, 
by which alone a ])ermanently wholi'some and untainted beverage 
can be securt'd. Such is the liistory of water supply in most large 
towns, and smdi is, or must he, its history in the English capital. 
Another Visitation of the most terrible epidemic to which modem 
Jjondoii is still subject h is once more called earnest atteiiiion to the 
serious defects of the. metropolitan watcu supply. It will require 
much acute observation and laborious experimental res(‘arch before 
the origin and spread of cholera will be thoroughly umlerstood; but 
there are certain prominent features in the eharaeder of this epidemic 
which at once arrest attention and at least suggest the direction in 
VOL. iv. Y 
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which further inquiry would probably lead to discovery. In the 
first place W(^ find (diolera making its appearance in various localities, 
healthy or otherwise, and frequently without any apparent cause. 
Such s})oratlic attacks o(H‘ur equally in large towns and in isolated 
hamlets ; as a rule, they carry ofi’ the first victim and one or two of 
his friends or neighbours, whose contact, eitlier direct or indirect, witli 
his dejections can frequently be ti*aced. Tlie dis(‘ase, however, does 
not s})read tartlier, but soon becomes extinct, to break out again 
l^tulTaps in a similar manner after the lapses of weeks or months. In 
this way, isolatc^d attachs were continually occurring during the 
summer and autumn of 18(it) in IManchester and Birmingham, as 
well as in S(*ores of small villages and isolated liamltds scattered 
throughout the whole United Kingdom. Such irregular and 
sporadic assaults ])()werlully suggest tlie presence of a specific 
j^oison in tln^ atmospli(r(‘ suspeiuUd as im])alpabl(^ spores or germs, 
not tlien.'fore ub(‘ying the law of the difiusion of gases, but de- 
pending upon currents of air for thi‘ir transport from j)lace to pLico ; 
in fiict, behaving exactly like the spon^s of gn‘en mould or those of 
tilt' fungus known to gardeners as damp, both of which have so 
completely taken ])Ossession of our atmosphere, that there is pro- 
bably not a cubic foot of air near tlu^ earth’s surfa(.*e which does not 
contain numbers of tlaan. But these germs, though ])res(‘nt every- 
when^, cannot gnnv and reproduce tlieuisdves ex(*(‘])t under certain 
favourable c(»nditions. Place a jaece of calf’s-foot jelly in a dry 
atmosplien^ and it will not lM‘come mouldy, but a few lamrs’ sojourn 
in a damp closet will infallibly cover it with a perfect forest of vege-v 
tation. 0 Again, lePa geranium bo placed in the open air or in a 
well- ventilated and well-lighted conservatory, and its leaves and 
stems will continue green and healthy, but let either tlui light or 
ventilation be bad, andthe))Iant damps,” that is, it b('coni(‘S covered 
with a fungus wliicli rapidly destroys its vitality. TJiiis both kinds 
of vegetable spores arc* incapable of vivitication without (jcrtain 
favourable conditions, which ire moreover peculiar for each descrip- 
tion C)f organism. 

The cliolera poisoji, if present in the atmosphere, doubtless also 
requires a tlivourable conjuiiciion of conditions to rendc.T its dovelop- 
mc'tit possible. If onc^ of these (MUiditions ])o absent, the concurrence 
of all the others is insullicieiit to produce the eflbct. Thus, it is 
highly probaldfj that in the case of cliolcTa, as in that of other 
epidemic diseasi^s, tliere are many individuals who, during.tho time 
of the epideiniii at h^ast, are in such a condition of body Jis to bo 
absoluhtly incapable of tfiking the disease, evmi if every other 
favourable cireumstance ha presmit. Ihit besides the bodily capacity 
for the cftectivo rec(‘ptiou of the chok?ra giuun, tliere aj)p(‘ars to bo 
in most, probably in all, cases, one oth(‘r condition at least m^ces- 
sary. This condition may 1x3 supplied in food and drink. A young 
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girl in the little village of Farrington, in Lancashire, eats a quarter 
of a peck of green apples ; within twelve hours she is seized with 
cholera and dies. Another girl docs precisely the same thing in 
Pimlico, and a like result follows. Such are the causes of the so- 
called sporadic cases of cholera. It is sc*arcoly conceivable that the 
cholera poison was present in the appLiS more tlian in any other 
article of daily food, but the fruit supplied the only condition 
wanting to enable the poison to vivify and propagate itself in the 
system. Now if, during the prevalence of cholera, all the inhabitants 
of a town, or of one particular quarter of a town, w(‘re to oat daily 
this excessive amount of apjdos, can it be doubted that the disease 
would assume what is called its epidemic form, and would attack 
such of the fruit eatm-s as w'cre unfortunate eiiougli to be capable of 
vivifying and pro2)agating tlie 2)ois(ui ? 

Communities do not, hoAvever, tlnis consume inordinate quanti- 
ties of a2)2>lcs, or otlior fruit capahb^ ol‘ aflbrding a congenial soil for 
the cliolera germ ; but it is evidcsit that if the necessary material 
were 2)i^t"sent in bread, milk, butter, or tea, the disease would at 
once assume its e2udemic form tlirongliout the country. Now of 
all materials which liavt 3 been oliserved to determine an attack of 
cholera there is one which stands 2)i’e“emineut. hjvidence of the 
most conclusive charactcu' from numerous imhqx'iident and trust- 
worthy source's 2^oints to oiui material as that best ada2)tcd, when 
introduced into the liuman stomach, to vivify and develop the 
cholera germ. This material is sewage. Wladhor S( 3 wago forms 
a congenial soil for the cholera S2)ores su2)2)lie‘d to it from the air 
or from cholera 2>ati(‘nts, and thus introdnc»‘>s tliosf' s2)ores in an 
already viviiied condition into the stomach, or wlietlior it merely 
8U2)plies the mab^rial for tlaur growth and ]>ropagation in the 
intestines maybe disjuited, but, div('st('d of all tlaory wlmtever, the 
fiict still rejiiains ch'ar and incontrov(‘rti])lt^ tliat amongst the mate- 
rials whicli, during the ])i’evalence of the dis(‘asc, 2>roduce cliolera 
when taken iuhu'imlly, sewages is tla^ im^sL etfective; and tliis 
property sewage preserves, although in a diminished dc'greo, even 
wlien largely ililutod. In the siqiply of a family with water 
contaminated with si'wage, the neex'ssaj‘y condition for tlu^ produc- 
tion of sponidic cholera is 2>i’ovid('d, and in tlie. siqiply of such a 
watiT to a community wo furnish the necessary condition for the 
establishment of epidemic cholera. 

The history of cholera epidemics furnishes abundant evidence 
ill sujiport of both thc'so pro2>ositions ; 1 must oontt'iit myself, 
however, by quoting the following cases. (.)n the 18 th day of 
AugiLst last a family from London went to reside at U2qw lllariiie 
Te.rrae.ej Margate. On tlie evening of August 2 ()tli a heavy 
thunderstorm visited the town, and an unusually large quantity of 
rain foil. The liot water that wa« brought to the bedrooms the 
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316 


The Wafer Supply of London, 1 July, 

next moniing emitted a peculiar smell, and a glass of cold water 
was turbid and had an unpleasant taste. The water was supplied 
from a well at the bottom of the garden. During the ensuing 
night four of the inmatt'S of the lam so were simultaiKiously 
attacked by choleraic diarrha^a, and during the following day 
several otluTs. Two of those attacked during the night died on 
the evening of that day ; their deaths are rogish'red as caused by 
choleraic diarrlioea. The waiting boy, who was quite well at noon 
on tliat day, died of Asiatic cholera before midnight, and a lady 
died on the 1st of September following of the sixme dis('ase. Three 
other inmates of the same house returned to St. Johns Wood, 
London, immediately ; but they were all attacked by Asiatic cholera : 
one of them died on the 1st of September, aiiotlui* two days later, 
whilst the third recovered. 

A sample of the well-xvater used by the inmates of this house 
was taken on the 30th of August and sent to me for analysis. It 
contained 93*4 parts of solid matter in 100,000 parts; of this the 
very large amount of 7*36 parts consisted of organic and other 
volatile matter. There is a cesspool situated near to this well, and 
it can scarcely be doubted that, during the thund(?rstorm above 
mentioned, this cesspool overflowed into the well, causing the fatal 
contamination; for on analytically examining a Siimple of w^atcr 
collected from the same well on the 18th of September following, I 
found its character entirely changed. It now contained 82*75 parts 
of solid impurity in 100,000 parts of water, and of these only 1*13 
part was organic or other volatile matter. It was cleaily ascer- 
tained that tlie watef of this Avell was drunk by all those attacked.* 

Such is the history of the sporadic outbreak of the disejise, 
costing six: lives. Dr. Lankester, in his article on the public health 
in the January number of this Journal, mentions a parallel case 
which occurred in Eppiiig Forest and resulted in the death of eight 
])ersons. Here again it w*as clearly proved that the overflow from 
a cesspool passed directly into the well from which the household 
derived their supply of water. The celebrated case of the Broad- 
street pump, which in 1854 caused the terrible outl)reak of cholera 
in the parish of St. James, Westminster, forms as it were a 
connecting link between the above sporadic explosions and the 
gigantic epidemics which devastated London in 1849, 1854, and 
1866. Dr. Farr has conclusively shown, not only that these 
epidemics were directly connected with the supply of water con- 
taminated with sewage, but also that the violence of the epidemic 
depended upon the degree of contamination of the water supi)ly. 
Thus it was shown that, in the visitation of 1849, that portion of 

For further particulars of this case, see the supploiriont of the wctikly return 
of the Ilegistrur-Genoral for the week ending 24th Novemlx^r, 18G6. 
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the metropolitan population which was supplied by water taken 
from the Thames, at Kcw, suffered a mortality from diolera of 
8 ill 10,000. Of every 10,000 people supplied with water taken 
from tlie river at Hammersmith, 17 died. Of the inliahitanis of 
Belgravia, St. Oeorge’s, Hanover- square, Chelsea, and Westminster, 
supplied with water taken below Chelsea Hospital, 47 in 10,000 
dic(l. Whilst the populations drawing their supply still lower 
down, viz. at Bathirsca, and between Hung(ulbrd and Waterloo 
bridges, whore the river was still more foul, suOored to the extent 
of 163 in 10,000. In the year 1854 oneJjalf of this latter district 
was supplied liy water taken above Teddington Lock, and the 
deaths fell to 87 — little more than one-half; whilst last year, when 
th(j whole siqjply was drawn above Teddington Lo(‘k, the loss of 
life from cholera was only 8 in 10,000. Again ]\lanchester, which 
is in other respr'ctts one of the most unhealthy cities in the United 
Kingdom, furnislu's remarkable evidence that cholera can never 
establish itself as an epkh^mfc unless the water su})p1y of a com- 
munity be tainted witli organic impurity ; this city sufler(‘d fear- 
fully from cliolera in 1832 and 1849 whilst supplied with impure 
wattT, l)ut after the introdmdion of jmre water from the Dead )y shire 
hills, th(i r(‘tum of the discjise in 1854, and again last year, 
manitested itself in Manchester l>y a few sporadic cas-s only. 

All tlie wat(T withdrawn from tlu; Tliames for th(^ supply of 
Ijondon ianow taken above IVddington Lock, aiid its liltration before 
distribution is r('iidi'red compulsory by tlie Milropolitan WatcT Act 
of 1852. The wisdom of thus taking tln‘ w’sitev at a higher point 
and of enfojving its filtration is evidenced by iha comparative 
si gilt mortality from cholera last year in tliosi* districts sujipliod 
witli Thames water. Far different, according to the returns of the 
liegistrar-CeiKTal, was tlu* fate of that ])ortion of the melropoHs 
which had the misrortune to bo su))pli(‘Al from reservoirs at Old 
Ford, bdonging to the East London Water Company. The 
suddenness and virukuice of the oulbrc'ak of cliolera in the east of 
London last sumnn'r at once arous('d the suspicions of the llegis- 
trar-Gencral, who requested me to makt* an iiimuHliati' inv('stigation 
into the East London Water Company’s supply. I found the chief 
reservoir at Old Ford to be situated close to the river Lea, which 
is there little lx4ter than an o})cn sewer. This resu'i’voir is also 
sunk 16 feet ben(‘ath the low gi'ound, which is there only just above 
the level of spring tides ; consequently the wakT in the res(^rv()ir is 
always below Trinity liigh-watcr mark. It was evident that 
soakage from the adjacent foul river and fi’om the surrounding soil, 
saturated as it was with sewage, must take plac*o into such an 
excavation ^ith its floor of two and a half acres in extent, and this 
has since been confirmed by recent investigation when this reservoir 
was (unj)tied as far as possible by pumping. The foreman at the 
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Old Ford Water Works has also since admitted that he distributed 
unjUiered water from one of these reservoirs a few days previous 
to the cholera outbreak. The mortality in that portion of London 
supplied from the Old Ford reservoirs was frightful, for whilst the 
deaths in the districts drawing water from other sources varied 
from 2 to 12 in 10,000, they rangenl from 63 to 111 in 10,000 in 
those districts supplied from these reservoirs. 

London is at present supplied with w »ter by nine companies, 
who deliver about 108,000,000 gallons dai!y. A better idea may 
be formed of the vastness of this sup])ly by a comparison of its 
volume with some well-known magnitmle. If it were contailied in 
a reservoir having a floor-area (‘(]ual to that of Westminster Hall, 
the walls would require to be carried to the height of 1,070 feet, or 
more than three times tla* lunglit of the Victoria towtT, to enable it 
to contain the water which is daily distributed in the metropolis. 
Five of the wat(U’ (*ompani(S abstract about oiu'-half of the total 
supply from the Thames; two withdraw about 42,000,000 gallons 
from the river Lea, and tla* remainder is pumped by two other 
companies (th(‘ Kent and S(juth Essex Companies) from Artesian 
wells Slink into th(3 chalk of the Thames basin. Su(*h is the pre- 
sent volume of water daily suppli(.‘d to London and its suburl)s; 
what will b(3 the amount nnpiired twenty years hence, it is difficult 
to estimate, but if the annual rate of increase since 1850 be con- 
tinued, it can scarcely be less than 150,000,000 of gallons; for in 
1850 the gross daily quantity deliv(*red was only 44^- millions of 
gallons, in 1856 it had reached 81,000,000 gallons, whilst in 1865 
it was 108,000,000 gallons. 

Notwithstanding the best efforts of the water companies, the 
present supjdy of water to the metropolis is far from satisfactory, 
owing to causes which are mostly beyond the control of those to 
whom that supply is entrusted ; it is thcTcfore contemplated either 
to change entirely the source, and thus obtain wat(‘r of greater 
purity than any available in the iieighlxmrhood of London, or so 
to alter the conditions at present affecting Thames water as to 
materially improve its quality. For this purpose no less than five 
schemes have been recently brought forward, viz . : — 

1. Sources of the Severn, proposed by Mr. Bateman. 

2. The Cumberland Lakes - Messrs. Homans and ITassard. 

3. Thames water filtered through Bagshot Sands — Mr. Telford 
Macneill. 

4. Storage reservoirs near the sources of the Thames — Mr. 
Bailey Denton. 

5. Derbyshire and Staffordshire hills — Mr. Eemin^^on. 

The first two of these schemes have ])een recently so ably dis- 
cussed in this Journal by Mr. Edward Hull, that it will be only 
nec(‘.ss;iry here to allud(3 to the chemical quality of the water; the 
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remaining three schemes have not yet been suflBlciently matured to 
permit of their treatment from a chemical point of view. The first 
two colossal schemes are truly worthy of this age of engineering 
triumphs, and of the great city on behalf of which they are pro- 
jected. Before, the advantages of such magnificent undertakings 
can be appreciated, however, it is necessary first to consider tlio 
chemical qiuijity of our })resent supj)ly, and tlion to compare it with 
that of the water wliicli the new sources are ca])ab](j of furnishing. 

The impui^ties present, or lialJe t(j he present, in the waters 
supplied to the metropolis may be thus classified : — 

rr<‘vi. U'^ Prosent sewapo 

Innocuous. Suap dostniyinp. contaminaiion. couiam'umlion. 

Common salt. Salts of limo and Nitrates, nitrites, Nitrogenous organic 
magnesia. and ammonia. matter. 

The most important Ihings to be ascertained rc-specting the im- 
purities in water used for dumi'stic purposes are — first, tln^ amount of 
sewage conta niiiatioii jtrevious and ])resent ; and secondly, tht‘ quan- 
tity of soap-d(‘stroying materials. The organic*, matters, containing 
nitrogen wliicli occur dissolved in wat(‘r, are chiefiy, if not eiitin'ly, 
of animal origin, b(‘ing d( rived (‘itlnu’ from sewage or manured 
land ; be tladr origin, however, animal or vegeta])l(\ no distinction 
founded u])on their source (‘an be drawn ])etw(''en tlaur respective 
noxious qualitk'S. Afid* admixtun' with spring or river water, 
tlu3sc noxious organic matters undergo slow oxidation, by which 
they arii finally resolved into (*omparativ(‘ly innocuous niharal com- 
pounds; their earbon is c(juv(rt(.-d into carbonic acid gas, and their 
hydrog('n into water, and tli(‘S(' products can no longer lx* identified 
in the aerated w'aters of the river or spring; lait the liitn^gen is 
converh'd into nitrous and nitric* acids, wliieli, combining with tlio 
bases contained in most wat(*rs, n^niain dissolvcxl, and constitute a 
record of the* sewage, or othcT analogous contamination to which 
the watcT lias Ixxai subj(x*t. AVitli certain coiToctions ]>resently to 
he iiKUitioiK'd, Mu* analytical determination of the nitrogen eoiibiined 
in these salts and in th(^ form of ammonia wi’ites, as it avcto, tlio 
history of tlic^ water, as regards its contuei with dc'ciniqu^sing animal 
matt(*r. riucli jirevious organic conlamiimtion may Ix^ conveniently 
cxjircjssed in parts of averagt* tiltercxl Londim sewage', which, if llius 
compl(d.(‘ly oxidized in a river, woiiM yi(‘ld a. like* amount of nitrogen, 
in the form oi' niti’ib's, nitrates, and ammonia. For this purjiose, 
av(*rage liltcn'd Loudon sewage* may lx* talu'n as containing ten 
2)arts of (*ombin(*d nitrogen in J 00, tUH) parts, as d(‘du(‘ed from the 
numerous analyses of Way, Ilufmaiiu, and AVitt. The number so 
obiaiiK'd as the* previofo^ ^rwafje eonfinnlnuiiou of a wati'r inquires, 
however, a (iorrc'ction, since rain-water itself eoiitaius combined 
nitrog(.‘n in the forms of ammonia, nitrite (.if ammonia, and nitrate 
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of ammonia. The amount ef thase substances present in rain which 
falls at Eothampstaid has been most carefully determined by a 
laborious series of monthly analyses, made independently on the one 
hand by Mi ssrs. Lawes and Gilbert, and on the other by Professor 
Way, and extending over two years. The results of these chemists 
accord well, and they give as the average amount of nitrogen in the 
forms of ammonia, nitrite of ammonia, and nitrate of ammonia, *0985 
parts in 100,000 parts of rain-water. Tliis must be deducted there- 
fore from the calculated amount of previous sewage^ contamination 
of any sample of water. It corrasjionds to 985 parts of previous 
sewage contamination in 100,000 parts of the water. There is no 
doubt that this reduction is too large, and tlieref3re favourable to the 
character of the water, since in most cases but a very small propor- 
tion of the wat(^r of a riv(ir or spring falls as rain directly into the 
stream; and Professor Way has proved that almost every trace of 
the ammonia contained in rain-water is absorbed when the wat(T 
percolates through cultivated soils. Now, as three-fourths of the 
combined nitrogen in rain-water is in tine fnun of ammonia, it is 
evident that rain-water must bo deprived of much of its original 
nitrogenous contamination before it reaches such a river as the 
Thames. The very small amount of combined nitrogen found in 
natural waters of undoubted purity, such as that of Loch Katrine 
for instance, also testifies to the lil)erality of the above allowance. 
The water of Loch Katrine cojitains only omvthird as much com- 
bined nitrogen as that present in the rain falling at Kothampstead, 
so that, starting from the base lim of purity above proposed, the 
water of Loch Katrine exhibits a neejafive previous sewage contami- 
nation ecpial to 575 parts in 100,000 ; or, in other words, it woidd 
require 575 parts of average London sewage to be added to, and 
allowed to oxidize in (^ach 100,000 parts of Jmch Katrine water 
before the juirity of thc^ latter would be jeduced to the standard 
with which I ])ropose to comparer the metropohtan waters. It is 
necessary here to remark, however, that owing to the more copious 
rains of the Highlands of Scotland, the rain-water of that district 
probably contains less combined nitrogen than that wliich falls at 
Kothampstead. The following table exhibits the amount of total 
solid impurity contained in 100,000 parts of the metropolitan 
waters in the months of February and April last; it also shows the 
amount of carbon contained in the organic matter forming part of 
that solid impurity ; the amount of nitrogen in the salts of nitrous 
and nitric acids ; the quantity of ammonia, and finally the amount 
of previous sewage contamination. For the purpose of comparison 
the results yielded by Loch Katrine water as supplied to Glasgow 
in February last are appended. 
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Quality of the Waters supplied to the Metropolis during the Months of 
February and Aprils 1867 


1. 

2. 

3. 


4. 

6. 

6. 


Total solid 
Impurity 

Organic 

Nitrogen as 
Nitrak-s 
and Niirites 


lYevious 

Sewage 

Names of OompaTiies. 

In 100,000 parts 
of W'ater. 

Carbon. 



Cuntaniina- 

tioii. 


Feb. 

April. 

Feb. April. 

Feb 

1 April. 

Feb. 

April. 

Feb. 

April. 

Thami-s. 

Cholsoa 


27 86 

•433 -267 

•337 

i . 

! 

I -267 

•004 

• 002 

2420 

2195 

Wi.sl . . . 

28 -OH 

2't 06 

340 -221 

•3.56 
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*006 
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2245 
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•357 

' -298 

•005 
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26;io 
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29-44 

28-20 

•417 1 -218 

• ‘.Vl'i 

j -218 

• 004 

‘ 004 

2270 

2115 

Ivambath 

29* .'{6 

28-68 

•423 i *164 

•.‘141 

•290 . 

1 

•005 

•004 

2470 

2635 

Othkk S<u’UCKh. i 

New Rjver . , . . . 

29 72 

26-41 

•272 -273 

• .3.50 

! j 

. -274 ; 

1 

1 

•003 j 

•002 

•2510 

3155 

Kiist Jjondon . . . . | 
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27-82 

•293 *382 
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•261 

•0(14 1 

•010 
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Kent { 

39 

40 12 

•OSM 131 

•421 

; -409 : 

•008 J 

'002 

3300 
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SoUtll KhSP-X . . . . 1 

38-32 1 

— i 

•143 — 

•814 

— 1 

•007 • 

— 
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— 

Water from Iwochr 
Katrine as supplied in >' 

3*28 j 


•256 1 — 1 

•031 

■ ! 

•002 ! 

_ 

0 
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1 
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This table is to be read in the following manner : — 100,000 lbs. 
of the Ch(^lsea Company’s -wahT contain(‘d in the month of February 
last 28 ' 58 ll)s. of solid impurity : th(‘ organic matti^r constituting 
a portion of this impurity contained 0 *433 lb. of carbon. This 
solid impurity also (‘ontaiiK'd 0 * 337 lb. of nitrogtm in the form of 
nitrates and nitrites, besides 0*()04 lb. of ammonia. The above 
(juantity of water as supplit'd by tlu* Chelsea C\)mj>any had been, 
after its descent to tlie (‘arth as rain, contaminated with sewage or 
the manure of cultivated land equivalent to 2,420 lbs. of average 
London sewag(3. 13y gradual oxidation, partly in th(* pores in the 
soil, partly in the Thames and its tribularies, and partly in the 
reservoirs, filters, and conduits of the Chelsi'a AVater Com 2 >any, this 
sewag(» (’oiitaminatiou had lK?cn ontirdy converted into compara- 
tively innocuous inorganic compounds before its delivery to 
consumers. 

A glance at the talde shows how vastly superior is the quality 
of the water of Loch Katriiui as compared with that of the best at 
present supplitd to London. 100,000 lbs. of this water contain but 
3*28 lbs. of solid impurity, of which only 0*031 lb. is nitrogen in 
the form of nitrates and nitrifies, and 0*002 lb. of ammonia. 
Further, Loch Katrine water exliibits no sewage contamination, 
cither previous or present. 

The nitrog(‘nous organic matter which has escaped the process 
of oxidation above described, and whicli therefore still exists in the 
water at the time the analysis is made, constituU's what may be 
appro]u*iatcly termed the sewa/je contamination ol tlie water. 
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The amount of this contamination may be expressed by the number 
of parts of average filtered London sewage (of the strength above 
described), which, if contained in 100,000 parts of pure water, would 
ooiitamiiiate the latter with the same amount of combined nitrogen. 
Ko contamination of this natun^ has yet been (l(‘tected in the waters 
supplied to th(i metropolis, but the investigations for its discovery 
have only been made Rinc*e Febriiarv last. It will doubtless bo 
consolatory to the consumtus of 'J.’iiames wat(T to know that, 
although, according to l\Ir. Ikiteman, (lie population witliin the 
basin of tlie Thames above t]j<‘ jxiints at which the water is witli- 
drawn for the sup])ly of Loudon (‘xceeds 1,000,000 persons, the 
drainage of st.uue 600,000 of whom is poured into the river, the 
whole of tliis fa*cal matter is so compL‘tel 3 M)xidizod before it reaches 
the water-cisterns of London as to defy the detection of any trace in 
its noxious or unoxidized condition. If the average flow of Thamt‘S 
water just above the point at which the London Cojnj)anies with- 
draw their supply Ix^ taken at 800,000,000 of gallons daily, the 
drainage of 600,000 peopk^ ought to produce a sewage contamina- 
tion of 2,250 parts in 100,0o0. It could scarcely b(? expected that 
this calculated iiumlxT should approximate very closely to that ob- 
taiiK'd by th(3 actual analysis of Thames water, since the calculated 
number depends u|)on many eonting(‘uci(^s, as for instance, upon 
the volume of water actually flowing past the points of withdrawal 
at the time the. companies abstracted the water analyzed; and 
secondly, upon the greater or less rehmtion of the fmcal matters, in 
the s(;w(u*s (jf the towns draining into the river. It is interesting, 
however, to find that the sewage contamination of Thames water, as 
determined by analy^sis, does not diifer much from that calculated 
according to the alxwc data. The analytical table given above 
shows that the average previous sewage contamination of tlie water 
deliver(xl by the five companies drawing their supply from the 
Thames during the months T February and April, 1867, was 
2,355 parts in 100,000 of water, the amount calculated from the 
number of persons draining into the river being, as just mentioned, 
2,250 parts in 100,000 of water. As summer advances and aquatic 
vegetation becomes vigorous in the Ijed of the Thames and its 
tributaries, this coincidence of calculated and analytical results will 
probably be disturbed, as the water-plants can scarcely fail to with- 
draw an appn ciable amount of nitrates and nitrites from the water, 
thuj^ diminishing the quantity ofcomlaned nitrogen and consequently 
of previous sewagf^ contamination as determined by analysis. 

Th(3 second impcntaiit class of impurities contaiiuid in water 
used for domestic purposes consists of certain mineral salts which 
possess the power of decomposing soap. Th(‘sc substances are the 
hardening or soap-destroying constituents of water. From a purely 
sanitary point of view they are of less direct importance than the 
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organic impurities ; still, by rendering efficient ablution and thorough 
cleanliness difficult of obtainment, they doubtless indirectly affect 
the health of communities supplied with waters in which they are 
present in considerable quantities. 

The chief hardening ingredients in potable waters are the salts 
of lime and magnesia. Thesfi wilts decompose soap ; forming curdy 
and insoluble compounds conhiining tlie fatty acids of the soap and 
the lime and magiu^sia of the salts. So long as this decomposition 
goes oil tlie soap tails to produce a li’othiness in the water, but 
when all the lime and magiu'sia siilts have been deeom])Osed by the 
action of the soap, the slightest further addition of the latter 
produces a lather when tlui water is agitated ; but tliis lather is 
again destroyed by the addition of a furtluT quantity of the hard 
water. Thus, tla^ addition of hard water to a solution of soap — or 
the reverse of this operation— causes the production of tlie insoluble 
curdy matter abovrj mentioned. Hearing this in mind, it is easy to 
Uiiderstiind the proc<‘ss of wasliing the skin with soap and hard 
watfT, which may bo thus descrilxMl : — First, the skin is wetted with 
the water, then soap is applied ; the latte ^r soon decomposes all the 
hardening wilts contained in the small quantity of water witli which 
the skin is covered, and there is then formed a strong solution of 
soap, which penetrates into the pores of the skin. This is the 
process which goes on whilst a lather is being produced in washing, 
but now the lath(‘r r(‘(|uires to be r(*m()V(‘d from the skin ; how can 
this be (lone ? Obviously only in onc^ of two ways, viz. by wiping it 
off with a towel or by rinsing it away with wat(T. In the former 
case, the pores of the .skin fire left fill(?d with soap solution ; in the 
latter, th(3y become pluggid up with the greasy curdy inathT which 
results from the action of th(‘ laird water upon the sofip solution 
occupying the pores of the cuticlt\ As the titter process of re- 
moving tlie hitluT is the one univ(U*sally adophd, the o]>eration of 
washing with soap and hard \vater is jx rtectly analogous to that 
used by the dy(*r or (3ali('<) priiitm* wli(*ii he wishes to fix a pigment 
in the pores of any tissue. He first inti’oduces into the tulx\s of 
the fibre of calico, for instance^ a lijjuid containing one of the in- 
gredienti? necessary for tin' formation of the insoluble pigment, 
this is followed by anotluT liipiid containing the remaining 
necessary ingredients, the insoluble pigment is then produced 
within the very tubes of the cotton fibri', find is thus imprisoned 
in such a manncT as to di'fy removal by subsequent washing. The 
process of ablution, therefore; in liard wahu' is (‘ssentially one of 
dyeing the skin with tlui white insoluble gr(‘asy and curdy .salts of 
the fatty acids contained in soap. The pores of tlu‘ skin arc thus 
blocked up, and it is only because the insoluble pigment produced 
is white that such a ri^pulsivo opemtion is tolerated. To those, 
howevea', who have Kjoii accustonwHl to wash in soft water, the 
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abnormal condition of the skin thus induced is for a long time 
extremely unpleasant. 

Nevertheless, opinion is not quite unanimous as to the advan- 
tages of soft water over hard. Some persons (*x)iisider hard water to 
be necessary for the supply of the cak^reoiis matter of the bones, 
others believe soft water to be pecMiliarly liable to attack and dis- 
solve the lead of the pipes through wliieh it is conveyed, or of the 
cisterns in whicli it is stored. 

An examination of the grounds upon which these opinions are 
based would completely refute them, but the limits of this article do 
not permit of such a digression, and I must thenifore content myself 
with a mere allusion to one or two tacts in connection with them. 
First, as to the necessity of hard water for the supply of the calcare- 
ous matter of lx)nes. If it be assumed that a man drinks daily half a 
gallon of Idiaraes water, h(‘ obtains from it >1.^ grains of lime chiefly 
in the form of chalk. This amounts to not quite 3 oz. per minum, 
which docs not seem to b(‘ a v(‘ry large' contribution to bony matter. 
Now suppose the use of this water to be discontinued and that no 
part of it is replaced by bitter beer, which always contains far more 
lime in a given volume than Thames water ; but wo will assume 
that the individual consumes one-third of a puit of milk per day, 
he then receives in this quantity of milk more lime than his system 
can ac<|uire from two quarts of Thames water. Then, as to soft 
water attacking and dissolving lead ; it is by no means true, as a 
general proposition, that soft wat(;r does attack and dissolve this 
metal. The very soft water of Loch Ness, as supplied to Inverness, 
does not attack Ic'ad, as evidenced by the unimpaired condition ol’ lead 
pipes through which that wate flowed for six years : neither does 
the soft water of Enncrdale Lake, supplied to Wliitehaveii, attack 
lead. Even those soft waters which do attack the m(4al, such as 
those now supplied to Glasgow and j\ranchester, only do so when 
the surface of the lead is clean and bright. The action soon ceases, 
in fact as soon as the metal becomes tarnished the pipes are pro- 
tected, and no complaints of any symptoms of dead pois(ming have for 
the past ten years been heard from thf'se large cities. Lastly, a 
sample of very soft water taken from one of the principal streams 
from which it is proposed to supply London has no iictiori even 
upon clean and bright lead. Nnt withstanding the numerous rc- 
searclics imuh; in connection with this subject, IIk'. causes of the 
attack of lead by water have not ycjt been completely elucidated ; it 
has, however, been established that the prc'sence of oxygen and the 
comparative absence of carbonic acid in the dissolved gases are essential 
conditions to this action. Messrs. Graham, Miller, and Hofmann, 
in their report on the Metropolitan Waters in 1851, first showed 
that carbonic acid when dissolved in water was a complete pro- 
tection against lead contamination, and i'rom a scries of experiments 
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recently made I find that 2 volumes of carbonic acid dissolved in 
100 volumes of wattT completely protect even distilled water from 
such contamination. Eain water as it descends to the earth dissolves 
atmospheric gases, and this solution is afterwards continued in 
brooks and rivers. Of the chief atmospheric gases, carbonic acid is 
by far the most soluble, 100 volumes of pure water can dissolve 100 
volumes of this gas; oxygen, on the other hand, only dissolves to 
the extent of 3 voluiiU‘S in 100 voliimcjs of water. Nevertheless, 
owing to the much larger proportion of oxygen than of carbonic 
acid in atmospheric air ( 500 : 1), water takes up oxygen more rapidly 
than carbonic acid, and hence freshl}" fallen rain-water acts upon 
lead ; hut when the water flows a great distance through an open 
conduit, the carbonic acid absorbed finally reaches the protecting 
proportion, and the action upon lead ceases, although the water 
rebiins its original softness. Hence there is no necessary connection 
between soft water and lead corrosion. Even distilled water left in 
contact with the air for some time loses its pr()j)erty of acting upon 
lead. 

The hardness of a w^ater is expressed in parts of carbonate of 
lime, or of its equivalent of other hardening salts, contained in 
100,000 parts of the water, and each part of carbonate of lime con- 
tained in this quantity of w^ater is generally td’inod a degree of 
hardness. This quality of the water may also be more popularly 
though less accurately expressed by the number of parts of soap 
destroyed or wasted by 100,000 parts of thi^ water when used for 
wtishing purposes. Each degree of hardiusss indicates the destruc- 
tion of 12 parts of the b(‘st hard soap by 100,000 parts of water. 
The following table shows the hardiu'ss of the London and Loch 
Katrine waters, according to both these nadhods of c*xprcssion : — 


ilAKONEbS. I Sl^AF Dj<>TKO\KD. 


Nunics of Conii)jmio.s. 

F t bnmry. 

April. 

February. 

April. 

Tjiames. 

Chelseii .... 

Id- ‘2 


104-4 

212-4 

West Middlesex . . 

id-2 

Id'.s 

134-4 

135-0 

South'wark & Vauxluvll 

id-H 

17*7 

201 •(; 

212-4 

Oraiid Junction 

17*1 

17-7 

205-2 

212-4 

I/ainbetli .... 

Id'O 

17*7 

132 •() 

212-4 

i 

Othmu Sovuces. 

New niver , . . . ^ 

! 18*5 

1 

1 

1(5-3 

j 

222-0 1 

195-6 

Kftst Ijondon . 

18-8 

; 16- 0 

225 0 

132 0 

Kent 

‘2:m 

1 21-1 

277-2 1 

2.53-2 

South Kshcx . 

211 

— 

253-2 

— 

Water fi-om Locli | 
Katrine as supplied iu> 

•3 

1 

3-(5 


Glasgow J 


i 
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According to tliis table, the Chelsoa company's water possessed, 
in February last 16*2 degrees of* hardness, and 100,000 lbs. of it, 
when used for washing, d(^stvoyed or washed 194*4 lbs. of soap; 
whilst Loch Katrine water had only 0*3 degree of hardness, and 
100,000 lbs. of this water destroyed only 3 6 lbs. of soap before the 
detergent action of the latter came into ]>lay. Such is the chemical 
history of the water at presiuit supplied to the metropolis, and it 
must be borne in mind that, grave as are its detects, the nn)de of 
delivery of this water to consumers is still more delc'.ctive. That in 
a densely populated city, water should be delivf^red (Uily once, and 
for a few minutes, in twenty-four hours, and not at all on Sundays, 
is a condition of things utt(^rly iiieompatible with the su])ply of 
wholesome and palatable water. Even if the water of Loch Katrine 
itself were delivered in London, according to the system at present 
adopted by the imdropolitan water com 2 )anies, it would intiillibly 
be rendered unlit for human consumption after twenty-four hours’ 
exposure to the vile atmosphere and s(5wer gases in which the water 
cisterns of London are syst(‘mati(^ally })laced. 

The fundamental defects of our j)i’C‘sent water supply may bo 
thus summtid up : — 

1. Great previous sewage contamination. 

2. Liability to present sewage contamination. 

3. Great hardness. 

4. Intermittent supply. 

The waters from the sources of the Severn, and from the Cum- 
berland lak(}S have not yet been submitted to th(^ process of investi- 
gation above indicatcid, and it is therefore', impossible to compare 
them in all respects with the present metropolitan supply. The 
water of the Bala Lake, in North Wales, whicli may be regarded as 
similar to that which would be supj)lied by Mr. Bateman s scheme, 
was examined by the late Dr. li. D. Thomson, and the waters of the 
Cumberland lak(is have bcicn more elaborately investigated by Pro- 
fessor Way. From the analyses of these chemists the following 
numbers are calculated : — 



Total Holid j 
impurity in 
100,000 parts. 

1 Ilardnoss. 

i 

Soap 

destroyed. 

Bala Lnk(3 . 

2-97 

10 .| 

19 -2 

Ifawi's \Vjitor 

. 5*70 

2 ^^ *9 

34-8 

UllHwator . . 1 

5-94 

:p-(J 

ar.-o 

Tliirluicrti 

5*10 

2 •! 

20-2 


A comparison of tlirise numbers witli those given in tlie previous 
taldes exhibits the great superiority of the proposed waters over 
those at 2 )res(uit supj)lied to J^ondon, as r(3gards total solid impurity 
and soap destroying ingredients ; wliilst it can sciircely bo doubted 
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that water obtained from such sources will be -^is free from dele- 
terious organic contamination as that of Loch Kj,trine, 

In tlie event of a new source of water f apply being at once 
determined upon, at It^ast seven years must elapse before it can be 
rojid(Tctl available to the metropolis ; it therefore becomes important 
to inquire how far it is possible in the interim to ameliorate our 
})resent supply. The first and most obvious improvement would be 
the substitution of the constant for the ijitcrinMent system of 
delivery. With certain restrictions, all the metropolitan companies 
express their willingn(‘ss to make this chaii.L;'e, and with the unani- 
mity of opinion r(‘garding its advkibilit}^ it is difficult to account 
for the delay in (^IFcctiiig it, unless it arise from th(3 paltry cost 
involved in tlie altei’atiou of ju'tvsent iittiiigs, which would fall upon 
the landlords of small teiKments. Most towns of impoz'tance in 
Great Britain have ]'(‘en long supjdied with water on the constant 
system ; why then is this boon denied to London, where it is much 
more urgently require 'd ? Until this alteration is ellected it is, for 
the bulk of the population, almost useless to improve the quality of 
the water. Where a supply for one or oven two days has to be 
stored in a filthy butt, exposed to the foul atmosphere of a crowded 
court or alley, good and wholesome water can never reach the lips 
of the consumors. 

The most formidable danger arising from the use of the present 
water su])j)ly is undoubtedly tlie liability to actual sewage contami- 
nation sxK'h as tliat which th(Te is every reason to Ixdieve destroyed 
so many livc'S in th(3 East of London last summer. The fearful 
import of such contamination is most graj)]iically described by Dr. 
Farr, in the rejjort of the Pu^gistrar Giaa'ral for the W(‘ek ending 
July 28th, 1806. It is gr(*atly to wished that those reports 
Avliicli contain the W(3ekly results of the gn^at hygitmic reactions of 
the community wow mow generally studied by the public, and 
es])ecially by those who w^atch over the j)7il)lic health. It would bo 
difficult, if not inqxossible, to find in the same space matter of 
greater or more immediate importance to a civiliz(3d nation, ana it 
scfircely admits of doubt that by the })j’om})t action rendered pos- 
sible by these r(3ports, thousands of lives w('re saved last summer in 
the metro})olis alone. Describing what he saw in one of his visits 
to the East of London during the height (»f the cholera epidemic, 
Dr. Farr says: — “'^llie mortality is overwla ‘lining in some of the dis- 
tricts. In Poplar alone, 145; in Bow, 188 ])eoplo died last week, 
including Dr. Ansell, the meritorious health offic;er, and Mr. Seeley, 
clerk to the Board of Works, whost^ name figures on the pla(3ards. 
The people arc falling ill every hour ; you sx‘o them of all ages, 
childr(‘n and adults, lying about ihoiv betls like people' under the 
influence of a deadly poison ; some acutely suffering, m/arly all con- 
scious of their fate and of all that is going on around them. Here 
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the doctor is drawn in by the husband to see the wife now at tackal ; 
there the husband lies in spasms ; here is an old woman seated dead 
with eyes wide open ; there lies a fine four-year old child, his curly 
head drooping in death, but his mother says the pulse is strong and 
he takes what she gives him. An older brother just recovered is 
running about, ^veral wards of the London Hospital are full of 
patients, many of them very young children, in all stages of the 
disease ; some dying, some well again and playing. The medical 
men have no rest, and with the Health Officers are nobly doing 
their duty; brave men ready to lay down their lives for their 
patients. The })eople themselves are most patient, most tv'illing to 
help each other, the women always in fiont, and none shrinking 
danger. There is no desertion of children, husbands, wives, fathers, 
or mothers from fear.” 

This picture of misery, traced witli such a liigh degree of 
probability by eminent medical authorities to the sewage j)ollution 
of water, suggests the in(pury whether or not anything can be done 
^vith regard to our pn^sent water supply to prevemt such frightful 
accidents in future. IIow can we best protect ourselves against 
this noxious contamination ? The answer is, there is no absolutely 
reliable protection. Filtration through animal charcoal is perhaps 
the best safcjguard, but I have shown that this process fails to 
remove from water the matter which is believed to constitute 
cholera poison. Permanganate of potash is also an excellent 
purifier of water, but there is not the slig]it(‘st evidence that this 
agent can destroy cholera poison. Boiling the water for a short 
time is no guarantee that its noxious qualities are destroyed, for even 
on the very probable supposition that cholera and other similar poisons 
are organic genus, we know that many such germs, especially those 
which are of a low type, redain their vitality after being boiled in 
water, or even after exposure to a temperature of 24 F. for a con- 
siderable time. The late Dr. Lindley mentions the fact of raspberiy 
seeds germinating after being lioiled for ji^m, and as syrup boils at a 
higher temperature than water these seeds must have been exposed to 
a heat considerably higher than that of boiling water. Nearly twenty 
^ years ago a curious red fungus or mould {Oldium aurantirnmn) 
attacked the bread of Paris. M. Payen exposed pieces of bread, 
upon which spores of the fungus had been sown, for half-an-hour 
to a temperature of 248'^ F. in tubes ; the red fungus afterwards 
germinated, although its vitality was destroyed when the? tempe- 
rature was raised to 284' F. 1 have incontrovertible evidence of 
the production of viohmt cramps and diarrhoea by the drinking of 
tea made 1‘rom water which, previous to boiling, had become con- 
taminated with sewag(^. 

Nevertheless, whilst none of these methods can be relied upon 
for the destruction of noxious organic matter in water, I am far 
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from wishing to discourage their use as measures of precaution. 
More especially would I recommend filtration through animal 
charcoal as a most undoubted and valuable means of greatly reducing 
the amount of organic matter in water. I find that water will 
readily pass through a stratum of animal charcoal three feet thick 
at the rate of 41,472 gallons per day per square foot, the oxidizable 
organic matter contained in the water being reduced to one half. 
Five hundred tons of animal charcoal would be an ample quantity 
through which thus to pass the whole of the present metropolitan 
water supply. This at 13Z. per ton would cost 6,500/. The 
charcoal would require to bo heated to redness in retorts or ovens 
for a couple of hours every six months. It would last for two 
years and would then be worth nearly half its original cost as 
manure. 

With regard to the excessive hardness of the London waters, it 
does not appear that any practicable sclieme of amelioration has yet 
been contrived. Some years ago a beautiful and very simple process 
of softening hard waters by the addition of lime was devised by 
Dr. Clark of Aberdeen ; but although this process has repeatedly 
been tried by water companies, it has invariably been again aban- 
doned, since, notwithstanding the cheapness of the material employed, 
the amount of carbonate of lime deposited by the London waters, 
when submitted to this treatment, was, in the case of such vast 
volumes of water, so enormous as to cause the process to be 
pronounced impracticable. It is to be feared therefore that we must 
for the present be content to block up the porc^s of our skins with 
the greasy curd of hard water, but it is very desirable that the other 
ameliorations of which I have spoken should be carried out at once, 
although they ought not to delay the introduction of a water supply 
free from sewage contamination, for until such a supply reaches the 
metropolis its inhabitants will continue liable to repetitions of the 
terrible slaughter which occurred last summer, from the effects of 
which the cast of London has not even yet recovered. 


II. ME. JUKES AND THE GEOLOGICAL SOCIETY.* 

It not unfrequeutly happens amongst largo bodies of men whose 
affairs are conducted by a committee, council, or directorate, that 
the action of the executive will occasionally be disapproved of by 
some one or more individuals, who may even feel personally injured 
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thereby. Such differences are not unknown amon^t scientific 
societies, and we now propose to discuss one which has recently 
arisen between the council and a distinguished Fellow of one of the 
most prominent of the learned societies — the Geological Society of 
London. 

On March 7th of last year, Mr. J. B. Jukes, local director of 
the Geological Survey of Ireland, read before the Geological Society 
a pa^r ‘‘ On the Carboniferous Slate (or Devonian rocks) and the 
Old jRed Sandstone of South Ireland and North Devon,” which was 
published in due course in the Society's ‘ Quarterly Journal,'* oc- 
cupying fifty closely printed octavo pages. In this paper the author 
endeavoured to prove two points : — (1) that the Devonian rocks of 
North Devon are synchronous with the Carboniferous Slate of Ire- 
land; and (2) that “the Lynton beds are on the same general 
horizon as those of Baggy I^int and Marwood,” although “ there 
appears to be a regular ascending succession of rock-groups from 
Lynton to the latitude of Barnstaple,” whicdi Mr. Jukes endeavoural 
to explain by the aid of a “ concealed fault running nearly east and 
west tlirough the centre of North Devon with a large downthrow 
to the north.! In this way he spHt up the great mass of Devonian 
rocks of North Devon into altornah*. zones of Carlxmiferous Slate and 
Old Eed Sandstone (considered as distinct from Devonian). 

Than this hypothesis it would be diflicult to conceive a more 
startling heresy in British geology, and the reading of the paper 
was consequently followed by an animated debate, in which every 
speaker dissented from the view now for the first time expounded 
in England. Nevertheless the paper was published in full, for the 
idea was apparently new, and it is possible that future discoveries 
may lend it confirmation. Its author saw, however, that to con- 
vince his associates further evidence was necessary, and accordingly 
on the 7th of last November he read a second paper, the title of 
which is prefaced to this article. This paper, it appears, the council 
of the Society declined to publish, except in the form of an abstract 
without illustrations ; ancTas this decision did not fall in with the 
views of the author, the council, at his request, returned to him his 
manuscript and illustrations, and published only the title of his 
paper in the ‘ Quarterly Journal.' Mr. Jukes has therefore printed 
his second paper as a pamphlet, prefacing it with some observations 
on the action of the council (at which he felt very mucli aggrieved), 
and on the history of the subject, and has sent a copy to every 
Fellow of the Geological Society. 

Having thus placed our readers in possession of the essential 
facts, we ^n now discuss that part of Mr. Jukes’s preface relating 
to the action of the council, in which he strikes at the fundaments 

♦ Op. eit,, voI.*xxii., No. 87. August, 1866, pn. 320-371. 

t See also ‘ Quart. Journ. Scienee/ No. XII. 
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principle regulating the decisions of that body in regard to the pub- 
lication of papers in the Society’s journal. 

We must begin by observing that whatever may have been the 
practice of the council in former days, when it required some 
vigilance to ensure that the papers should treat strictly of questions 
of fact — such being the object for which the Society was originally 
founded — does not now concern us; and our author’s smart ob- 
servations on the subject are altogether irrelevant, although it is 
perfectly possible that Mr. Warburton and others may have been at 
times unreasonably autocratic. 

It will be as well if we now quote from Mr. Jukes, for the in- 
formation of our readers, what takes place after a paper lias been 
read before the Society : — 

The paper is, at the next meeting of the council, referred to 
some Fellow of the Society, who is supposed to have special know- 
ledge of the subjects treated of, and he is requested to answer a 
printed list of questions which are sent with it. These questions, 
as well as I can recollect them, inquire whether there is anything 
personally offensive in the paper; whether there is anything 
superfluous, or absurd, or manifestly contrary to the principles of 
the science in it ; whether it should be published in extenso or only 
in abstract ; whether it should be accompanied with the illustra- 
tions, or whether any or all of the latter can bo dispensed with ; 
and generally, in fact, what is to be done with the paper. 

‘‘If the referee have the requisite knowledge, and acts with 
judgment and impartiality, and takes sufficient trouble to master 
the paper, of course the system would act in practice as well as it 
was meant to do theoretically.” 

Mr. Jukes further illustrates his position as follows : — 

“ I liave two or three times acted as referee, and the plan I 
adopted was to treat it very much as a matter of form, just to look 
over the paper to see if there was anything in it personally offensive 
or- disrespectful to any one; any obvious lapsus calami which the 
author would wish to have his attention called to ; or anything 
manifestly childish, such as attempts to reconcile geology with the 
Mosaic cosmogony ; and, if not, to recommend that it be printed as 
a matter of course.” 

According to these extracts the Society undertiikes to print in 
their journal every paper accepted for reading, if it does not contain, 
in the opinion of the referee and the council, anything personally 
offensive, or superfluous, or absurd, or manifestly contrary to the 
principles of the science. If this he true Mr. Jukes has a right to 
complain, for it would seem, from the intrinsic evidence pres(?uted by 
his paper, that its rejection must rest on other grounds than the^. 

There is, however, a common saying that one tale is always 
good until another is told, and Mr. Jukes’s tale would cer- 

z 2 
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tainly have been good to all but a select few, had not a pro- 
minent member of the council of the Society (who avowed himself 
to be one of the referees) read to the assembled Fellows at a recent 
meeting the first question on the printed list to which Mr. Jukes 
has referred, as follows : — 

“Is it desirable that the paper, as it stands, should be pub- 
lished in the ‘Quarterly Journal of the Society,’ as containing 
new factSy or new views of the bearing of admitted facts, or appa- 
rently well-founded corrections of important errors as to matters 
of fact r 

It must be admitted that tliis gives the matter a different com- 
plexion, and by the light of this information it seems tairly a ques- 
tion whether the council were not justified in refusing to print more 
than an abstract of the paper. Unfortunately for Mr. Jukes, he 
cannot plead ignorance of the stipulations to be comphod with, as he 
owns to having two or three times acted as referee, and must there- 
fore have had the questions addressed to him over and over again. 
That he did not discharge his duty more conscientiously is to be 
regretted in every way ; had he done so, he would probably not 
have taken umbrage at the fate of liis own paper. The proper 
course* for him to have followed as referee, if he did not approve 
of the rules of the Society in respect to the publishing of papers, is 
manifestly, as was observed by his commentator, to have declim.'d to 
act. Then, remembering his experience as referee he would pro- 
bably not have selected the Society’s journal as a medium for the 

E ublication of his papers on North Devon, although he would thus 
ave deprived hinself of the innocent excitement respecting his first 
paper, to which he acknowledges in the following paragraph : — 

“ As regards the paper just mentioned, I must confess that it 
was with some feeling of curiosity as to what would be done with 
it, tliat I sent it to the Geological Society of London, and after it 
was read I marked its progress through the council with some of 
the interest and amusement one feels in watching an uncertain 
experiment.” 

It may be asked, why did Mr. Jukes feel any uncertainty as to 
the publication of his first paper ? Fortunately, since that matter 
was decided, the Eoyal Geological Society of Ireland have published 
a number of their journal, or Ecjho would still have been compelled 
to answer. Why ? The opportune appearance of that publication a 
few months ago has, however, solv^ the mystery, and to this 
effect: — On May 10th, 1865, Mr. Jukes read a paper before that 
Society, entitled “ Notes for a Comparison between the Bocks of 
the South-west of Ireland and those of North Devon and of Bhenish 
Prussia (in the neighbourhood of Coblentz),” and on December 8th, 
1865, he read another, entitled “ Further Notes on the Classifica- 
tion of the Bocks of North Devon ; ” and it appears to us that they 
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contain the essence of his papers read before the Geological Society 
of London.” The council of the latter body were probably ignorant 
of the contents of these Irish papers, or the probability is that they 
would have saved the cost of fifty pages of their journal. In other 
words, Mr. Jukes’s first paper would have shared the fate of his 
second. 

The council of the Geological Society are in the habit, accord- 
ing to Mr. Jukes, of referring papers to some Fellow, who is sup- 
posed to have special knowledge of the subject ; and he gives an 
instance in respect of his first paper, in which the council took the 
opinion of two gentlemen before coming to a decision. If the 
council act with such care and deliberation it seems that the theo- 
retical excellence of the referee system (admitted by Mr. Jukes) 
must be attained in jDnictice. We Jiave ourselves been unable to 
discover any important new facts in Mr. Jukes’s second paper, or 
any “ apparently well-founded corrections of errors as to matters of 
fact.” There is certainly propounded a new view of an admitted 
fact ; but as it is not supported by evidence it could have been given 
quite as well in an abstract. Moreover, it is so purely hypothetical, 
that had it been enunciated by a young geologist, it would have 
been considered too ‘'manifestly childish” for argument. This 
view maybe stated as follows:— Near Wiveliscombe an east and 
west fault was indicated long ago by Sir Henry De la Beche, 
stretching for a distance of not more than four miles, and probably 
less than three. ]\rr. Jukes’s now view, unsupported by evidence, 
is that this fault is coutinued for nearly thirty miles in a westerly 
direction. 

Contributors to the ‘Quarterly Journal of the Geological 
Society’ are very rarely given so anqde a space as fifty pages for the 
enunciation and illustration of their views, and therefore Sir. J ukes 
seems a little unreasonable in complaining that considerable further 
space was not granted for the' publication of so feeble an addition to 
his evidence as that before us. Fellows of the Society who were 
present at the reading of this paper will remember how prevalent 
was the opinion that its author, so far from strengthening his case 
on that evening, had considerably damaged it, by resorting to so 
far-fetched an expedient as that we have just noticeil. 

It is also incumbent upon the council of the Society to use the 
narrow limits of a yearly octavo volume to the best advantage, and 
there can be no doubt that the time, thought, and trouble expended 
on the subject by the council as a body, and individually by the 
respective referees, liave contributed in a large measure to obtaining 
for the Society’s journal the well-merited reputation which it enjoys 
both in England and on the Continent. 

Finally, after a careful examination of the evidence, we are 
unable to come to any other conclusions than the following : — (1) 
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Thai^ Mr. Jukes, forgetting the Geological Society’s rules, has felt 
agg^eved at the refusal to publish m full a paper whose fate he 
woiild doubtless have predict^, had he remembe^ the Society’s 
regulations and (2), that he has precipitately written and printed 
an attack on the council of the Society without first ascertaining 
that his recollection of the Society’s rules was sufficiently exact— a 
course which can only be compared to rushing into a law-suit 
without legal advice, on the strength of vague impressions, and 
with no real knowledge of facts.f 


III. FOOD AS A MOTIVE POWEB. 

By C. W. Heaton, Professor of Chemistry to Charing-Cross 
Hospital Medical School. 

No physiologist now doubts that the force exerted in and by an 
animal is derived from the coml.)ination of the oxygen absorbed in 
the lungs with the solid or liquid substances formed in the body 
from the food. Hence it follows that if the body remains un- 
changed in weight after a oxjrtain period of time, the force exerted 
in it during that period is accurately represented by the calorific 
value of the food, minus the calorific value of the excreta. If the 
body has increased in weight, a store of potential energy must have 
accumulated in it ; whereas if it has diminished, some portion of 
the force developed must have l>een derived from the store provided 
by previous increase. To avoid unnecessary complexity, it is best 
to assume the first of these cases, that, namely, in which the food is 
exactly equal to the requirement of the body. 

Whatever intermediate conditions it may assume, there can be no 
doubt that the force developed in the body is mainly expressed in 
the final forms of Heat and Mechanical Work. It becomes, there- 
fore, a problem of the greatest importance both to physiology and 
to dietetics to determine the relation which these two great factors 
bear to each other and to the different constituents of human food. 
Much of the work effected by the muscles is afterwards converted, 
inside the body, into heat, while some of the heat, that, for instance, 
which is employed in evaporation, is Reconverted into work; but 
these conversions, although they present the gravest difficulties in 
quantitative investigations, do not affect the main principles which 
we have to discuss. 

The first problem obviously is to find from the day’s food, the 
♦ Vol. i., Part 2, 1800. 

t It Bpeaks more for the impartiality of the council of the Geological Society 
that they refused a plac« to such an eminent geologist for his second paper, 
than that they granted it for liis first against their convictions. — The Kditobh. 
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total amount of force, the actual energy, which it is capable of pro- 
ducing when burnt in th© body. The materials for this calculation 
have oeen supplied by a series of most valuable experiments wWch 
have recently been conducted by Dr. Frankland, who published ^ 
results in a l^ture delivered at the Royal Institution, June 8, 1866. 
He selected some of the most important articles of food, and burnt 
one ^amme of each of them in a vessel surrounded with water. He 
noted carefuUy the extent to which the water became heated; 
from this it was easy to calculate the calorific value of the food, 
and from this its work-equivalent in metre-kilogrammes. In the 
case of nitrogenous foods, such as meat and bread, a certain portion 
always leaves the body without undergoing oxidation. The calorific 
value of this residue was determined by Frankland and deducted 
from that of the food, and we have therefore, for the first time, a 
trustworthy statement of the actual force- values of these substances. 
The following table contains a few of the most important figures. 
A great deal of tlie enormous diflerences perceived is due to the 
different quantities of water which the various substances contain ; 
but even when they are compared in the dry state, great differences 
arc observed. Fats and oils are superior to all other substances in 
this respect : — 


Namk of Food. 


jVctiml Energy 
of 1 gramme as 
burnt in body. 

Weight and Cost of various articles required 
to oxidized In the body to raise 140 lbs. 
to height of 10,000 feet 




Metre-kllo- 

gruinmcH. 

Weight, in lbs. 
rcfiulivd. 

Price per lb. 

Cost 

Cod-liver oil . 



3857 

0*553 

s. d, 

3 6 

(. d, 

I Hi 

Beef fat 



3841 

0*555 

0 10 

0 5} 

Butter . . , 



3077 

0*093 

1 6 

1 Oi 

Cheshire cheese 


• 

184(5 

1*15(5 

0 10 

0 Hi 

Oatmeal . . 


1 

1(5(55 

1*281 

0 2i 

0 3i 

Isinglass . 



1550 

1*377 

16 0 

22 0| 

Lump Sugar . 



1418 

1*505 

0 G 

0 9 

Bi-oad . . 


. 1 

910 

2*345 

0 2 

0 4j 

Lean beef . 



(504 1 

3*532 

1 0 

3 6^ 

Potatexjs 



422 

5008 

0 1 

0 5| 

Cabbage • 


* i 

178 

12 020 

0 1 

1 0| 


It is curious to compare with these figures the calorific value of 
coal. The burning of 1 gramme of coal yields an actual energy of 
2,538 metre-kilogrammes, a^d we will assume its price to be 25s. 
per ton. Equal quantities of force can then be obtained by the 
burning of — • 

Coal costing 1«. 

Oatinoal „ 35». 

Butter „ 125«. or £6 5s, 

Loan beef „ 425«. „ 21 5s. 

The food which is the cheapest entftnerated os a force producer, is, 
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thirty-jfive times as expensive as coal, and it is therefore not won- 
derful that human labour cannot compete in economy with that 
of the steam-engine. Food is, indeed, as Ponders remarks, a very 
dear form of fuel. 

We have now come to a question which is infinitely more 
complex than the first, and which embraces the most important of 
physiological problems. We may suppose ourselves acquainted 
with the composition and force-value of the food, and we have next 
to inquire what changes it undergoes and wliat are its functions in 
the organism. A complete discussion of this subject would be an 
elaborate treatise on physiology, and even so would unfortunately 
aflbrd but a very imperfect answer to the questions. But a few 
points must be briefly glanced at, and they will serve as an intro- 
duction to some recently acquired theories and facts of great 
practical importance. In the first place it is essential to notice that 
all the food which plays any imjx)rtant part in the body is first 
converted into blood. The processes of digestion, absorption, and 
sanguification have this for their object, and it is unnecessary to 
consider them in detail here. It is in the blood that our inquiry 
practically commences. That the blood consists of two paiis, 
corpuscles and liquor-sanguinis, is familiar to everybody, and it 
has been clearly demonstrated that the corpuscles are the main 
agents in animal oxidation, taking up oxygen in tlie lungs and 
giving it out again in the course of the circulation. Much of the 
oxidation so effected undoubtedly takes place in the blood, and to 
this oxidation is attributed by all physiologists a great part of the 
heat of the body. According to Liebig, it is non-nitrogenous sub- 
stances only, substances derived from the starch, fat, and sugar of 
the food, which are oxidized in this way, and no work, but only 
heat can result from the oxidation. To the nitrogenous compounds 
of the blood, the albumen, fibrin, &c., he assigned the exclusive 
function of nourishing, or, as it were, repairing the solid tissues 
which are undoubtedly subject to incessant disintegration and decay 
as a condition of their life. He accordingly divided the constituents 
of food into respiratory and plastic elements, or, to use a simpler 
nomenclature, into “ heat-givers ” and “ flesh-formers.” This brilliant 
generalization has been adopted by the great majority of physio- 
logists. There can be no doubt that nutritive matter does pass out 
through tlie thin walls of the capillames and irrigate the neigh- 
bouring tissues. The cells, or elementary parts, of which a tissue 
consists, develop and grow at the expense this nutritive fluid. 
When the cells have completed their term of life they decompose 
into simpler forms of matter, and pass back, together with the 
excess of the nutritive fluid, into the blood. This restoration to the 
blood is no doubt chiefly effected by the agency of the lympliatics, 
which take their origin, as recent anatomical research has shown. 
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in the interspaces between the capillaries. In its passage through 
the lymphatic glands, all of the lymph that is susceptible of the 
process is reconverted into blood. 

Closely connected with Liebig’s food theory, is his theory of the 
origin of muscular work. The final result of the disintegration of 
muscular tissue is undoubtedly its oxidation ; but Liebig assumed 
that this was the immediate result of it. He supposed, and it is 
still generally supposed by physiologists, that a portion of oxygen 
separated from its combination in the blood and traversed the 
walls of the capillaries with the nutritive fluid, and that as fast as 
the new cells were built up by the one, the old ones were oxidized 
by the other ; the oxidized and now lifeless products being carried 
back to the blood to be ultimately excreted from the body as capable 
of no further use. The force liberated in this oxidation was the force 
which contracted the muscle, and so did the work. Lastly, it was 
assumed by Liebig that inasmuch as the muscular tissue was formed 
from the flesh-formers of the food, and was almost identical in 
composition with them, the whole work of the body was derived 
from the flesh-formers, which were therefore a true measure of the 
amount of work which the body could accomplish. When muscle, 
or the flesh-formers of food, are oxidized in the body, their nitrogen 
is chiefly converted into a crystalline substance called urea, the 
great bulk, if not the whole, of which is excreted through the 
kidneys. Hence the amount of lU'ea excreted lias been adopted by 
Haughton,* and subsequently by Playfoir,t as a measure of ^the 
amount of work effected by the organism. 

But those brilliant and beautiful theories encountered a certain 
amoimt of opposition oven from the very first. Lawes and Gilbert, 
the well-known agricultural chemists, in describing some experi- 
ments on the fattening of cattle made twenty years ago, pointed out 
that the amount of urea which a pig excreted could be doubled 
merely by doubling the amount of nitrogen in its food, and this 
without any alteration in tlie quantity of worlc it did. Mayer, in a 
workf which will for ever remain a landmark in tlic history of 
science, combatted some portions of the theory with irresistible force, 
and more recently Voit in Germany and Dr. Edward Smith in Eng- 
land showed that the work of an animal could be enormously in- 
creased without any proportionate augmentation in the excretion of 
urea. This, with the important observation of Lawes anfl Gilbert, 
proved conclusively that the amount of work done could not be 
measured, by the urea tKcreted. The theory which Mayer supported 
with such ability and which had indeed, as Frankland points out, 

♦ * Dublin Quarterly Journal of Medioal Science/ vol. xxviii. et seq, 

+ * On the Vood of Man, in relation to his Useful Work.’ 

t ‘Dio Orj?anische Uewegung in ihrem Zusnmmenhaiige mit dem Stoffweohsel, 
II(3ilbronii/ 1815. 
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been foreshadowed by that wonderfiil genius Dr. M#yoyr, of Bath, 
nearly 200 years ago, now began to revive, and Traubs went so far 
as to argue tiiat the oxidation of muscle, &r from being the sole cause 
of muscular work, contributed nothing whatever to it, but that the 
whole of the work was .done by the combustion of fets and hydrates 
of carbon (sugar, starch, &c.). Traube’s calculations have been 
shown by Professor Bonders, of Utrecht, to be inconclusive, but 
the same view has been recently maintained by two Swiss savants, 
Fick and Wislicenus, who endeavoured to establish it by a very 
remarkable experiment.* After abstaining for some hours from all 
food containing nitrogen, they weighed themselves with their 
accoutrements, and set out at day-break to ascend a neighbouring 
mountain, the Faulhom. They ascertained the quantity of nitrogen 
excreted during and directly after the ascent, and calculated from it 
the amount of muscle, or otlier substance of similar composition, 
which must have been decomposed in the body to yield it. This 
was easy enough, for nitrogen constitutes about 15 per cent, of each 
of these substances. After applying certain necessary corrections, 
they found that the nitrogen indicated about 37 grammes of the 
dry muscle of each observer. They then proceeded to calculate 
the amount of force which could be produced by the oxidation of 
this quantity of muscle, Frankland has since determined this 
experimentally in the same manner as he did the force-value of 
food, and I therefore give his figures as being more reliable. He 
finds that it is 68,376 metre-kilogrammes; more than this amount 
of work could not possibly have been effected by the burning in the 
body of 37* grammes of muscle. What then was the actual work 
accomplished by the two experimenters ? The mountain was 1,956 
metres high. Fick weighed 66 kilogrammes and Wislicenus 76 
kilogrammes, and these weights were raised to the top of the 
mountain. The work which each experimenter accomplished is 
therefore found by multiplying his weight by the height of the 
mountain. It is equal for : — 

Fick, to 129,096 metre-kilogrammes. 

Wislicenus, to 148,656 „ 

The oxidation of muscle therefore will not account for oue-half 
of the actual work done, and if allowance be made for the work done 
by the heart and lungs, and for the feet demonstrated by Haiden- 
hain, that the force developed is always at least double of that actually 
employed, the result of the experiment is eym more striking. 

One part of Liebig’stheory, that, namely, which derives muscular 
work exclusively from muscular oxidation, must therefore bo finally 
abandoned. This experiment has but supplied the finishing blow to 

* ‘Philosophical Magazine/ June, 1866 (Supplement). 
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viheAifBS already tmteiiable ; £)r/ even apart irom the researches 
already mention^, Bonders ^had, in a masterly essay published in 
1864/ proved its insufficiency. Fick and Wislioenus indeed feel 
themselves justified in adopting the hypothesis of Traube, but this 
is not a necessary result of their experiment. 

We have before us therefore two opposite views of the origin of 
muscular power. One has been already shown to be in its entirety 
untenable, but are we therefore to conclude, as Fick and Wislicenus 
have done, that the other is necessarily true ? Most important con- 
sequences hinge upon the answer to the question, for if the view so 
long accepted be incorrect, all our notions of dietetics must be 
revised. 

The first argument which is brought against the new hypothesis 
is founded upon common experience, which certainly seems to teach 
that a larger q^uantity of flesh-formers is necessary in the food when 
extra work is done. The superior strength of the British navvy is 
usually ascribed, not without probability/ to the quantity of meat 
which he eats ; and Bonders sagaciously points to the case of the 
horse, which, as every one knows, may be fed upon grass when in 
idleness, but must be supplied with oats — a food richer in flesh- 
formers — if hard work is expected of him. Without assigning too 
high a value to arguments of this kind, it must be admitted that 
they are not destitute of force, and that it is somewhat difficult to 
answer them upon Traube’s view. 

But more cogent arguments are not wanting. In the first place, 
it is not literally true that muscular work produces no alteration in 
the amount of nitrogen excreted ; on the contrary, a small though 
irregular increase is always noted, a fact which has been confirmed 
within the present year by some well conducted experiments of Dr. 
Parkes’s-t It is indeed difficult, as Bonders remarks, to imagine how 
it could be otherwise in many cases, for some animals may be fed, as 
Pettenkofier and Voit fed a dog, and Savory, rats, upon food containing 
nothing but flesh-formers. In such cases the extra-work being done 
at the expense of nitrogenous food, must be attended with increased 
excretion of nitrogen. Moreover, it has been shown by numerous 
experimenters that the disintegration of muscular tissue is always 
increased by muscular work. Creatin, creatinine, lactic acid, and 
sugar, all of them products of the decomposition of muscle, have 
been found to bo present in moire than the usual quantity in a 
muscle which has been repeatedly contracted. Very nearly the 
whole of these substances are oxidized in the body into carbonic acid, 
water, and urea. It is therefore argued that the oxidation of 
muscle is as likely to contribute to the motive power of the muscle 

♦ Translated in ‘ Dublin Quarterly Journal of Medical Science,’ February and 
May, 1866. 

" t ‘ Proceedings of the Iloyal Society,' Jan. 1867. 
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88 that of the so-called re^iratory elements of the food ; an J I find 
it impossible to dissent from this view. Eanke, in his splendid 
ess^,* has indeed made use of these facts in support of the theory 
of Liebig, but valuable as his researches are, they can hardly 
said to have made out his case. He proved that some of the pro- 
ducts of the decomposition of muscle, and particularly lactic acidj 
had the power of hindering or even of arresting muscular movement. 
He found that the feeling of fatigue in an overworked muscle was 
mainly due to the accumulation of lactic acid in it ; that it could be 
removed by washing out the lactic acid with water, and induced in 
a muscle which had been long at rest by the injection into it of a 
solution of lactic acid, or even of an aqueous decoction of a fatigued 
muscle ! From these and numberless other experiments he argued 
that the amount of work done by an animal was nearly constant, 
unusual muscular exertion being always followed by a corresponding 
period of quiescence, which lasted until the products of disintegi'a- 
tion were removed from the muscles, or neutralized. But his expe- 
riments, although extremely ingenious, were necessarily only of a 
qualitative kind, and cannot therefore be put in opposition to the 
direct quantitative proofs alleged upon the other side. 

But there is a third view of this great question which was 
clearly propounded by ]\Iayer, but which seems to have been 
unaccomtably neglected by later physiologists. It appears to me 
to afford a means of reconciling many of the difficulties which beset 
the subject. It is founded upon a consideration of the function 
which the blood fulfils in the matter. When blood traverses the 
capillaries of a muscle, it becomes darkened in colour. A portion of 
its colouring matter is reduced to the purple state, and at the s^c 
time some of the corpuscles disappear. During muscular contrac- 
tion these changes are intensified, and the loosely combined oxygen 
of the colouring matter may even, as Ludwig and Sczelkow have 
found, be reduced to one-third r.f the average amount present during 
rest. Hence, muscular contraction is attended with a more rapid 
consumption of the oxygen of the corpuscle. According to the 
current theories we are therefore compelled to suppose that on the 
stimulus of the motor nerve, oxygen leaves its combination in the 
corpuscle, passes through, without combining with the easily oxidiz- 
ible constituents of the liquor sanguinis, traverses the thin walls of 
the capillary in company with the outgoing nutritive fluid, and only 
exerts its force and produc.es oxidation when it is in contact with 
some comparatively distant muscle fibre. That this is the view 
usually taken by physiologists is shown by an incidental remark 
made by Dr. Bence Jones, in his address as President of the 
chemical section of the British Association at the last meeting. 

* TcfanuiSH-Eme rhysiolo^jiecho Stiulio. Leipzig, 1865. 
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Alluding to one of Graham’s recent discoveries, he said: — ^‘The 
importance of this discovery in metallurgy, and its application to 
the physioloCTof respiration qf the passage of oxygen from the 
hlooa into the textures^ must be apparent to all.” But nothing 
could be more unlikely, on chemical grounds, than such a mode of 
oxidation. Oxygen, when just liberated from combination, is 
usually more active in entering into new combinations,"^ and yet, 
here we are called upon to believe that a great portion of it leaves 
one combination without any assignable cause, and remains for a 
time in a free state, although present in the* same solution with 
mattem for which it has a great affinity. Tliat the oxygen of the 
colouring matter is capable of combining directly with some of the 
nitrogenous compounds of the blood, is evident from an experiment 
of Stokes’s, in which a solution of blood was found to reduce itself 
when preserved in a closed vessel. The experiment further proves 
that the oxidizing power of the blood is not necessarily dependent 
upon nerve-action, althougli it may, very probably, be stimulated by 
it. Mayer saw this difficulty in the current theory of tissue-oxida- 
tion, and met it by placing the seat of all oxidation in the blood, 
and by assigning to the corpuscles the office of effecting directly the 
whole of it. Both heat and muscular work derive their source, 
according to him, from blood-oxidation, some portion of the oxida- 
tion yielding work, the remainder heat. He says, “ The muscle 
produces mechanical work at the expense of the chemicfff action 
expended in its ca2)illary vessels.” 

Claude Bernard seems to have adopted a similar view, and 
expresses it occasionally with great clearness. The following pas- 
sage occurs in his celebrated ‘Le^'ons sur les Liquides de I’Or- 
ganismei ’ t — 

‘‘II est infiniment probable que Tacide carbonique du sang 
veineux resulte d’une oxydation qui s est effectuce dans le globule 
sanguine lui-meme. Lorsque le sang traverse les capillaires, il y 
aurait entre lui et les tissus non echango de gaz, mais peut-etre 
echange de liquides. Par suite des conditions nouvelles que 
erferait cet echange, I’oxygene du globule serait on partie employe 
a oxyder le carbone du globule lui-meme.” 

This therefore is the third, and it appears to me the only tenable 
hypothesis of the source of muscular power. I shall speak of it as 
Mayer’s- hypothesis. The blood is the seat of all oxidation, and 
therefore the originator of aU force in the body. Some part of this 
force is evolved in the form of muscular work, the greater part of 

* It is, however, riglit to add, that oxygen is probably held in cniorinc, in 
what Kckiil<^ calls “rnolecnlar combination,^* since it ha s’ been shown that car- 
bonic oxide displaces from it its own voUimo of oxygon. In this case the liberate 
oxygen would not he more than nsually active. 

t Vol. i.. 342. 
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the remainder in that of heat How it comes about that oxidation 
inside a capillary is converted into muscular movement outside, we do 
not know with certainty. The conversion is effected under the con- 
trol of the nervous system, and we may therefore venture to suppose 
that some of the force set free during blood-oxidation may, through 
the agency of the nerves, take the fonu of electric currents, which 
are the direct agents in the muscular work. This, however, is little 
better than a guess, and as such is entitled to very little reliance. 
The function of the nerves is the most obscure of all physiological 

E roblems, and the difficulty which it presents in this particular 
ypothesis is not greater than that which enshrouds all others on 
the subject. 

The establishment of Mayer’s hypothesis would of course render 
meaningless the controversy between the followers of Liebig and 
those of Traube, for as both fets and carbohydrates on tlio one side, 
and the products of muscle metamorphosis on the other, are oxidized 
in the blood, both may equally be supposed to be originators of mus- 
cular power. It becomes therefore a matter of the utmost import- 
ance to test Mayer s view by every means we possess. I think it is 
possible, by an extension of one of his own lines of argument, to 
approach very near to a demonstration of its truth. He pointed out 
that the fluid wliich passed out from the blood through the walls of tho 
capillaries was aftenvards retumeil to the blood through the lym- 
phatics, Und that the quantity of this exudate could therefore be 
measured by the quantity of lymph. In this way ho calculated 
that not one per cent, of the blood left the blood vessels in the 
course of the circulation, and he thcrefbro inferred that not less 
than 99-lOOths of the total oxidation of the body must be affected 
inside the blood vessels. But this argument is not entirely satisfac- 
tory, for it might be objected tliat the exudate, small though it was 
in amount, carried with it a sufficient quantity of oxygen for tho 
oxidation, and therefore for the w^ork of Uio muscles. I have there- 
fore suggested another, which a]>pears to me much more convincing. 

I purposely exaggerate every element of the calculation, in order as 
far as possible to overstate the case against me. 

The first thing to 1x3 done is to estimate the extreme quantity of 
fluid which can be supposed to exude through the walls of the blood- 
vessels in twenty-four hours. We have better data for this purpose 
than Mayer possessed. Bidder and Schmidt estimate the quantity 
of lymph ancl chyle together daily added to the blood at 28| lbs. 
Of this 6^ lbs. is chyle, which comes from the food, and may be left 
out of the calculation. But I will assume the quantity of lymph 
alone to be 30 lbs. It may be objected that some of the exu^te may 
return directly to the capillaries without traversing tho lymphatic 
system. If this be the case, tho quantity so returned could not be 
large, as the blood flows at a considerable pressure — a pressure 
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which would tend to prevent such a return. Nevertheless, I will, 
on this supposition, double the amount already given, and take it at 
60 lbs. A large proportion of this would arise from glands and 
other parts which do little or no muscular work ; but this I neglect. 
Finally, it may be urged that some portion of the exudate may 
escape as perspiration without returning to the blood at all. i 
tlierefore add 6 lbs. to obviate this source of error, and thus get a 
total daily exudate of 66 lbs. or 30 kilogrammes, an amount which 
I think every physiologist will admit is an extreme overstatement. 

How much oxygen can po8.sibly be supposed to pass out in 
solution in this 30 kilogrammes of exudate ? Berzelius found that 
the serum of blood would not dissolve more oxygen than water 
would. This would give as the quantity of oxygen exuded in 
24 hours, less than grammes ; but I will assume that the 
exudate will dissolve 20 times as much oxygen as this, in fact, that 
it will aljsorb more tlian the moist corpuscles of the blood of the 
portal vein, which are superior to all others in this respect. The 
estimate is so extravagant that it is almost absurd to make it. It 
gives, as the daily exudate of oxygen through the muscles, 25*74 
grammes. If the work of the muscles is done by oxidation outside 
the walls of the capillaries, it must all be dgne by this quantity of 
oxygen, and it is easy to show that the quantity is entirely insuffi- 
cient for the purpose, whether it were employc^d in the oxidation of 
muscle or of fat. 

25*74 grammes of oxygen would oxidize 17*31 grammes of 
muscle, and thus yield a force of 31,210 metrc*kilogmmmes, or 8*87 
grammes of fat, and thus yield a force 34,070 metre-kilogrammes. 

To compare with this I will give an extremely low estimate of 
the work accomplished in the body in 24 hours, omitting doubtful 
items : — „ 

Mctre-klKigramrars. 

Work of tire h(^art (^Domlciv} . . . 70.000 

Work (»f Iho lunj^H ..... 10,000 
W'ork of the uuiselos .... *20,000 

100,000 

Tho force fictually gencratiHl to effect this work must, as Haiden- 
liain havS shown, Ik'. at least double tlie above quantity, so that even 
upon this extravagant calculation, th(» oxygon, whi(*h may be sup- 
posed to pass out from the canillarios to the muscular tissues, can 
only account for about one-sixth of the work done by tho mascles. 

The establishment of Mayer’s hypothesis would unfortunately 
not help us much in the solution of tho practical question, What 
kind of food is most suitable for the man who does hard work ? 
Both flesh-formers and heat-givers are available for the purpose, and 
provided the former are sumcient to repair the daily wa«te of the 
tissues, it is possibly immaterial which is employed. Even this, 
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however, is not certain, and as we are still ignorant of the exact 
relation which tissue disintegration bears to work, wo cannot as yet 
pretend to determine a priori the quantity of flesh-formers neces- 
sary under conditions of work. The practical solution which expe- 
rience has provided for the problem must for the present rule our 
dietary scales, although it can hardly be doubted that a more scien- 
tific knowledge upon the subject will before long be gainal. 

lY. LIGHT AND DAEKNESS. 

Winslow on Light.'*' — Johns on the BniND.t 

Regarding the nature of Light, there have been, and perhaps may 
still be said to bo, two distinct theories extant. The older view 
conceives of light as a form of matter, infinitely diffused, but still 
unatter, which is itself project'd from the light-emitting body, and 
falls ujx)n the surrounding objects ; the newer tlieory treats light as 
a force, and necessitates the belief in an iuter])Ianetary Ether, also a 
form of matter infinitely attenuated, but capable of being agitated 
in waves by the lumiit)U8 force. The latter or undulatory tlieory 
of light, which makes it to be a mode of motion, is now almost com- 
pletely established, and although the human mind camiot yet form 
a proper conception of the interplanetary ether, the medium actefl 
upon, still that may be said also to be one of the acknowledged 
facts of physical science. 

Around this subject cluster many eminent reputations ; that of 
Newton stands out the most prominent; it wus he who first 
analyzed a ray, and showed it to be far more complicated than it 
appeared to be without the intervention of the prism. The elder 
Herschel and Ritter revealed the character of the non-luminous but 
calorific, and chemical, or as Roliert Hunt has culled them, the 
Actinic Rays. Stokes, Hunt, Locke, Joule, Balfour Stewart, 
Tyndall, and many others, have added to our knowledge of the 
nature and effect of light ; and yet that knowledge is but in its 
infancy. 

Wonderful as are the operations of light upon inanimate nature, 
operations which have caused it to be employed in photography to 
perpetuate the memory of the living and to recall most Avidly the 
history of the p^t ; still more wonderful is its influence upon living 
forms, whether in the animal or plant world. 

♦ ‘Light— its InfluenoG on Lifeand Health.* Ky Forlios Winslow, M.D., D.OJa, 
Oxon. Ijongroans. 

t * Blind Perylc : their Works find Ways, witli Sketches of the Lives of Some 
Famous Dliad Men/ By Ilev. B. G. Jidmm M.A., Clmplftin of the Blind School, 
St. George's Fiolils. Illustrated. John Murray. 
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Its absence or presence causes marked modifications, not only 
in the colours of plants, but in their growth. It attracts vege- 
table forms or parts of them in the* most extraordinary manner, 
and with recurring regularity. A. wonderful sight, well known 
to microscopists, is that of the little volvbx-globator, gathered 
in a green mass towards the light when some water containing 
those exquisite forms is exposed to its influence. Every child has 
watched the sunflower as its great round face is turned, as though 
by some inachineiy within, and follows the orb of day in its course 
through the heavens ; and does not the gastronomic eiiicure well 
know tliat his asparagus, if carefully b(}dded up and kejit in 
darkness, will not liave the green hue which it assumes as soon as 
its head jieeps above the soil ? 

And as to men and animals, we have only to look at the stunted 
creatures of the dark and cold regions of the world; or at those 
who are bred underground or in the dismal courts of large cities in 
our own hmiperate zone, to lx; satisfied that with light we have robust, , 
strong, and well-developed Inxlies ; and without it, the reverse of these 
qualities. 

As wo have already stated, the undulatory theory of light is now 
the accepted theory ; and although the nature of the intorplanehiry 
ether which fills all sjiaco is a mathu’ of individual conception, yet 
the presence of some such medium must bo recognized along with 
the dynamic th(3ory. And when w’C come to consider the nature of 
those material forms and organizations wliich must bo penneated 
hy that infinitely afcteiimiied form of matter before light can 
jxinetrate them, and compare somi* of the transparent solids with 
fluids or gascjs which are only partially translucent, we become 
still more puzzled to understand the clmmctrr of the medium upon 
wliicli the force acts that wa term liglii. The arrangement of the 
atoms which (‘Xclude it from one portion of our prindous organ of 
sight, and coneentratc* it in another, arc truly marvellous, and sad 
indad is the fate of the creature i}i whom the natural order of tho 
j>arts is so disturlx;d, tlmt whilst iill is bright, heavenly, smiling 
light without, there is nought but gloom au<l darkness witliin. 

Dr. Winslow tells us but little worth remembering, and almost 
nothing that is now, concorning tlje physiologii*al oflbet of Liglit, 
and sums up his information ujion that portion of tho subject with 
which wo should have supposed him l>o the best acquainted 
(namely, the influence of light upon the insane), with tho admission 
that ho knows little or nothmg about it, and in these words, “ I freely 
admit that placing hut little faith in wdiat has been recorded or said 
on the sul^ct, I have not kept any systeniiitic renter as to the 
effect of difieront phases of tibe moon on the insane.' * 

Of the modem theories of light we take him to 1x3 ignoi19mt, for 

♦ V, 
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whilst we have to wade through page after page of valueless gossip 
as to what men in semi-civilized ages believed concerning its nature 
and influences, we are told in a brief sentence that “ it would be 
irrelevant to enter into the discuission of the varied theorias of light 
that have been propounded.”* With the science of Zoology, 
too, the author seems to be but little better acquainted, and nothing 
is more annoying tlian to find, that as soon as he approaches a 
portion of his subject at all likely to be interesting, he dismisses it 
with some passing remark, which shows that he lias never given 
the question a serious thought or is umible to deal with it from 
recent information. Indeed, it would have been better for the 
author’s reputation if he had left this work unpublished ; and before 
he sits down again and attempts to deal with a subject of such vast 
importance, we should rccoimnend him to keep a diary of his 
personal observations, which would be sure to be interesting and 
valuable, instead of putting together a mass of useless information, 
which commences with nothing and ends as it begins. 

But of Mr. Johns’s book wc can speak in a widely ditferent 
tone. 

He tells us honestly what is the real effect of darkness upon the 
nainds of those who are deprived of sight. Every line he has printed 
is suggestive and full of moaning, and to many a seeing reader, his 
story of the blind, their works and ways, will give fresh light and 
impart new sympathies. 

Some persons may be disposed to think that the honest estimate 
wHch he gives us of the montol and moral qualities of the blind, 
might to some extent withdraw puWic sympathy from them, but 
that will by no means l)e the casc^. lie shows indeed that they are 
apt through neglect or indulgence to heaonie selfish, suspicious, and 
irreverent; that a human being bom blind can never attain the 
mental standard which he would reiich if ho had received all his 
senses; but these facts fujiich apply equally to the deaf and 
dumb) in no-way lessen the responsibility of those to wliose care 
the blind are entrusted ; quite the reverse ; if it lias pleased 
Providence to deprive them of a certain sense, and place them in a 
position of inferiority in tliat respect, it becomes the duty of those 
who can see, to use every possible expedient for supplying the place 
of the missing sense, and to keep the patient clear of those quick- 
sands, to which the loss of eyesight exposes him. 

He author’s account of the progress of a blind boy under 
instruction is deeply interesting. When he first enters the Asylum 
or School, — 

‘‘It is all so utterly new and strange to him, that for the first 
day or two he is entirely dc^ndent upon some pupil’s or teacher’s 
hand to get as far as the school-room, the chapel, dining-room, or 

♦ P. 3. 
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basket«shop, all of which are widely apart, but first impressions 
with the blind are all in all, and within the week the chances are 
that out of his 80 blind fellow-pupils he ha^' chosen one as a com- 
panion and prolxibly his friend, and for several years to come, who, 
if need be, conveys him across the open yard to any special point ; 
to the dormitory or through the more intricate navigation of stair- 
case leading to the band-room. In a month all the plain sailing 
is fairly mastered. He can find his way from the dining-room to 
the basket-shop, and down that shop 150 yards long, just to the 

S site of his own box, on which he sits to split the withies for 
et-work. He knows his own box, too, from Smith’s and 
Brown’s on either side of him. In a year he will know probably 
liis own tools from theirs by some little flaw or Teature, not patent 
to the eye of the looker-on ; in a couple of years he will know the 
handle of the door to music-room, No. 5 from that of No. 6 ; he 
will run quickly with a half-finished basket in liis hand from the 
workshop, across a wide yard, exactly to the very door-step of the 
open shofl in which is a tank for soaking his \villow-work.”* 

Of his touch, the author siiys ; — “ By it he knows liis own 
clothes and almost all the property he possesses : his tooLs, box, bed, 
hat, fiddle, cupboard, seat in chapel, scliool-room, and workshop ; by 
it he reads his chapter in St. John and Bobinson Crusoe ; he plays 
chess or dommo('S, works a sum in long division, or writes a fctter 
home to his mother, wliicli she can read with her eyes and he with 
his fingers. By the lielp of touch he 'weaves a rug of coloured 
wools, embmeing every varitdy of scroll-work or of those peculiar 
flowers and fruits wdiich gro'w only on caipet-land ; or fringes with 
delicate green and red ; a door-mat for a lady’s boudoir ; by touch 
he sees any curiosity, such Jis a lamp from the Pyramids, or a scrap 
of mineral which you dcscrilx^ to him, and whicdi, having once 
handled, he always speaks of ns having seen. He thinks ho can read 
a good deni of your cliaracter by touch when you sliakc hands 'with 
him ; and when ho has heard you lalk for a few’^ minutes he will make a 
good guess at your age, hmiper, ability, and stature. Saunderson ” 
(a blind mathematician whose liisiory the author gives in another 
chapter) “at times guessed even more than this. Ho liad Ix'cn 
sitting one day and pleasantly chatting with some visitors for an 
hour, when one of them wished the company gixxl morning and left; 
the room. ‘ What white teetli that lady has,’ said the sarcastic pro- 
fessor. ^ How can you possibly tell that ? * said a friend. ‘ Because,* 
'was the ready answer, ‘ for the last half-hour she has done nothing 
but laugh.’ ”t 

The author describes with equal vivacity and effect the various 
employments of the blind. How they work arithmetic; emboss 
letters ; weave ; pky chess ; write poetry ; the latter he believes 
♦ P. 9 and 10. t P. 11 and 12. 
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that those hom blind can never do with full effect, for their con- 
ceptions of external nature must be erroneous, and he shows that 
their verses are rather high-flown than poetical. 

As regards the infidehty of Saunderson, the blind mathematician ; 
we think that the author, who is an orth(^ox clergyman, takes an 
erroneous view of it. There are many considerations which have not 
occurred to him, and he judges not only the blind mathematician, 
but also other blind people somewhat incorrectly in this respect. 

In the first place, if the mathematician had seen he might have 
been just as great a sceptic ; we know mathematicians who require 
mathematical proofs of everything. Now Saunderson did believe in 
the “ God of Newton.”* Again, he tells usf that ho “ fell into excess 
in matters of drink ; ” and was naturally morose and sarcastic. 
Should he then judge other Wind people by such a standard, or at- 
tribute Saunderson s scepticism to his blindness? Is he aware that 
in his description of the liabits and character of the blind, he is 
himself sometimes a little hard ? lie must see grout contiusis, too ; 
a trust far more implicit than those cun have who see as well os 
think ; and which prcscmts in greater contrast the scepticism which 
he believes to Ix^ exaggonited by ])hysical darkness. But these are 
trifling faults in his admirable }xw>k. 

We quite agi-ce vith the author concerning the fonn of cmliossed 
type to be employed. It should “ resemble as nearly as povssible the 
type in use amongst seeing nuui, that the blind scholar in learning 
to read may have every possible help from the remembrance of 
letters he may once have seen, hut which now liis fingers must feel 
for him, or from any one who cjin read an ordinary book, or if need 
be, that a friend may rejul to him.J The words must ho correctly 
spelt in full ” (not phonetically written, as in some systems in use 
among the blind), ‘‘ that when he learns to write, others may read 
hk written words ; ” and all should be clear and well defined, that 
his hardened fingers may easily trace the letters.§ 

The author cites some wonderful instances of retentive memory 
among the blind : — “ Miss Walker, who had mastered five languages 
and knew all the Psalms and New Testament by heart,” and a young 
man now in the school in St. George^s Fields, ^'who can repeat not 
only the whole of the 150 prayer-book psalms, and a largo number 
of metrical psalms and hymns, as well as a considerable amount of 
modern poetry, including Goldsmith’s * Deserted Village,’ but — in- 
credible as it may seem — the whole of Milton’s ‘Para^se Lost,’ 
with marginal notes and a biography. || 

In addition to a large amount of valuable statistical information, 
the author gives us some useful hints as to the causes of blindness, 

♦P.53. t P.178. 

J Tliero ap()eAr8 to be some clerical erivr here. 

IIP. 6.5. 
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and we can well believe that ^‘two of its stanchest allies” are 
typhus and scarlet fever.” 

Here comes another piercing cry on behalf of the poor which 
reaches to our inmost souls ; a cry for pure air ; pure water ; light ; 
roomy and cleanly dweUin^ ; and a blow at that great curse of our 
day, the gin-shop ! Ask, Wi^t is the cause of deafness ? and you 
will hear, Scarlet fever and typhus. Whence arises blindness ? a^in, 
“ Scarlet fever and typhus.*’ Epilepsy ? “ Typhus.” Insamty ? 
** Typhus.’* Ask again, Whence comes scarlet fever and typhus ? and 
the answers are, “Drunkenness; overcrowding; filth; impure 
water ; impure air ! ” Wlien will men turn their earnest thoughts 
to r^orm bills ** for the cure of these e\nls ? 

Mr. Johns gives some short but interesting biographies of blind 
men ; of Huber, the welI-kno\vn blind naturalist; Metcalf, the road- 
maker; Stanley, the musician ; Saiindeison, the mathematician. He 
also t(‘lls some humorous anecdotes of blind tramps and beggars; 
and gives a poetical account of a visit of Mendelssohn to the Blind 
School at Zurich : — 

“ Ho was there in the hot summer of 1842 to rest and recruit 
his overtaxed brain, and though Ix^sieged by a crowd of eager 
musicians and amateurs, would accept of no invitation. But hearing 
that the puj^ils of the Blind School w^ere most anxious, as they stxid, 
to 8(»o him, in their favour ho made an exception. He sjx)ke to the 
sightless assembly in kindest words ; he listened to their songs and 
choruses, and score in hand, to some even of tlieir own com- 
positions, showing clearly his interest and pleasure. Seeing a cor- 
rection on the score, and finding it to be the blind musician’s own 
work, ‘ It is right,* he kindly said, ‘ and makes the pa^ssage more 
correct, but it was better and more striking before ; take cai’e that 
your corrections are improvements —a cultivated ear wants no rules, 
out is its own rule and measure.’ And then the great musicia?! 
asked permission to sit doxvn at their piano, and wandered away 
into one of those wild and tender strains of speaking melody for 
which he was so iamous. His silent, wrapt audience hstened so 
intently to the ‘ song without wwds,* that a pin-fall would have 
broken the stiUness. One by one, over the eager faces, crept the air 
of deep, quiet joy, until in the midst of the great flood of mingling 
harmonies, a voice came to them out of the very chorus they had 
just been singing. Then their enthusiasm knew no bounds. The 
great master h^ carried them away at his vnU, to heights of joy 
and triumphant praise before unknown ; he had whispered to them 
of soiTOW, and the cloudy ways of life, in words of soft unbroken 
tenderness ; and now he stirr^ their inmost depths by a strain of 
their own weaving, into which ho poured a new tide of living song, 
new grace, and new meaning. No words could tell what they felt ; 
they could have pressed him to their very hearts for joy. Tins was 
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not long before the great musician's death ; but he still lives in the 
Blind School at Zurich, and there still remains, as a precious relic, 
the master's chair in which he sat/’* 

With this extract we close Mr. Johns's book ; and we must 
admit that having opened it with a critic's eye, and with tho 
reviewer’s thoughts, as wo advanced in its penisal we were ruore and 
more sorely tempted to “ cut it up,” and to transfer the rich and 
fertile ‘‘cuttings ” bodily into the pages of this Journal. But that 
would not have been fair to the author, and we hope that tho 
lengthy extracts which we have been led to insert, along with the 
excellent illustrations, which we can not will do something 
towards securing for the author that large circle of readers to which 
his honest, truthful, and poetical descriptions of the works and ways 
of the blind are justly entitled. 


V. THE SYSTEMATIC STUDY OT ANNELIDS. 

1. Johnston: Catalogue of Worms {Brit. Mus.\ 18G5. 

2. Kinberg: Eugenies Besa (Aproditca), 1857. 

3. Schmarda: Naiie wirhellose Thiere. 1861. 

4. Elders: Die Borstenwimner (Is^ Part)^ 1864. 

5. Malmgren: Nordislca Ilafs-Aunulater, 1S65. 

6. De Quatrefages ; Ayinelides et Gephyriem, 1865. 

7. Malmgren : Atinulata Polychceta Spet^ergise, Groenlandiw, 

Islandise, et Scandinavia}, 1867. 

There can be little doubt that human knowledge and science 
have hitherto presented, and will continue to present, the same order 
of evolution as other progressive phenomena. We trace it from the 
simple to tho complex, from the general to the special ; but most 
markedly and distinctly has it progressed from the comprehension 
of plain and obvious facts and appearances, to that of less plain and 
less obvious phenomena. Small though the illustration may be, 
yet it is worth remarking that tho various phases through which 
the study of systematic zoology has passed, furnish a very clear 
instance of tliis progi'ess. Omitting the classification of Aristotle — 
which was far in advance of tho philosophy of the contemporaries or 
disciples of that marvellous man — we must start witJi Linu/eus, as 
the fether of modem Zoology. Of invertebrate animals, ho only dis- 
tinguished two great groups, his Insecta and his Vermes, the latter 
being a heterogeneous assemblage of all the creatures whose characters 
were less obvious than those of the former. Cuvier separated tho 
Molluscs and Einged-worms from this group when he gave to tho 
world his fourfold division of the animal kingdom ; but these same 

* P. 99 to 101. 
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Einged-worms and his Eadiata were obscure groups, and the former 
have up to the latest yi^ars been badly treated, mdlst Linne s In- 
secta have been everywhere studied and ardently collected, whilst shell 
collectors and conchologists flourish in every small town and village, 
and over thirty pounds is not unfrequently given for some rare 
Cypvfca, but few men are to be found who would hunt out worms 
from their secret retreats, or keep a collection of their beautiful 
forms preserved in spirit. Linne himself knew the characteristics 
of but very few worms, and only made five genera of Annelids 
(f)roperly so called), making thus a much smaller advance upon his 
predecessors than in the ciise of Insects and SIolluscs. 

The reason of this is to be found in the general obscurity sur- 
rounding these animals ; not only are they obscure in their habits, 
hiding deep in sfiiid and mud, lurking under stones or in the cracks 
of rocks, luit the differences which s(3parate them specifically and 
generically from one anotlier are not at all obvious, nearly all con- 
forming to two or tliree types of general shape and appearance, 
whilst nmny arc minute and fragile. Add to this that they can 
only be preserved in spirits or similar fluids, and the list of difii- 
culties is complete. Ey some of the authors, the title of whose works 
we have placed at the head of this article, the microscope has been 
used most successfully in finding sure characters by wdiich many 
species can be distinguished ; and under the auspices of MM. Kinberg, 
JIalmgren, and Elders, the study of Annelids is assuming a 
character of certainty and definiteness which cannot fail to attract 
new workers. Nothing can be more beautiful of its sort tlian a 
collection ot* Annelids preservt^ in spirits, many having tlio most 
gorgeous hues and most gi'aceful forms; surely it will not be 
long before we have numerous collectors and devotees of worms, 
who will of course call themselves Annelidologists or Scolecologists, 
or by some other equally euphonious title. 

We wish here brudly to jioint out the structures which are 
made use of in arranging Annelids and determining their species 
by M. Malingrtui and his colleagues, leaving aside the general 
anatomy and physiology of the group, in which there is very much 
yet to be learnt and done. 

The term “Annelids*' dcx'.s not convey to the mind of every 
naturalist the same meaning ; and it is as well, perhaps, to settle 
upon some one of the liinitations of the group given by various 
writers. Cuvier’s Annelids included tht) marine bristle -bearing 
•worms, the earth and fresh- water worms, and the l(?eelies. Lamarck, 
Savigiiy, and others included with the.se that curious group of 
animals connecting the Worms and Echinoderms — the Gephyrea. 
Lr. Johnston, again, embraces in his groun of Amudids the soft, 
ciliated, ringless lurbollnria, whilst MM. Van J3eneden and 
Gervais turn out the Leeches and admit tlie Gepliyrea. For the 
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student of species and their general superficial relations, there can 
be no doubt that Ehlers’ group of Chfetopoda, embracing the marine 
and fredi-water bristle-baring worms (Borshmwiirmer), the Poly- 
chaBta and the Oligochaeta of Grube — to the exclusion of Leeches, 
Gephyriens, Turbellarians, and such-like doubtful orders — forms a 
very convenient and well-limited field of work. 

Understanding thus, then, the t(‘rm Annelids, let us see wliat 
striking characteristics they present in common. In the first place, 
the body is composed of a series of more or less similar rings, from 
which in all, a single or double series of homy bristles or booklets 
is developed on each side of the body. In the marine C'luetopods a 
soft appendage, or foot,'’ is also develoi)ed on each side of most of 
the rings, and three or perhaps more of tlK‘se rings coalesc^o 
to form a head, which in many cases is very highly organized. In 
the earth and fre.sli-w'ater Cli«*etopt)ds, on tlie otlu.u* hand, no foot is 
ever develo{x:Hl, and the head consecpiently has a quite simple form, 
destitute of any tactile or sensory [ippendages. The moditications 
of the head and feet (in those species possessing them) and (lie form 
of the bristles or seta*, which reipiire a mictroscojx) of liigh powcu* 
for their examination, are the characters which are available for 
generic, specific, and other divisions. It would l)e impossible here 
to run through the whole group of Chuitopods, which embraces now 
many hundreds of species ; we may, however, take one or two ex- 
amples from Dr. Malmgren s last published work. 

The genus AvUrodita, into wliich Linne threw all the scale- 
bearing Annelids lie knew, has been gradually broken up into nearly 
thirty genera, grouped in four families. We have selected two 
common species belonging to the same family, Polynoma, but to 
• different genera, for illustration : the one is the Lapidonofm s^qua- 
matus, the other the Ilarmothoe hrihricata ; they are both about an 
inch-and-a-half in length, and frequent the same haliitats, vh. the 
under-surfaces of rocks and stones within tide-mark. These two 
forms and the species allied to each were, till the observations of 
Kinberg, kept in one genus, Lepidonotus, as defined by Leach. In 
Pigs. 1 and 2 the heads of these two worms are drawn very care- 
fully on an enlarged scale. In each there is a more or loss bifid 
cephalic lolx;, carrying two pairs of eyes, and connected with a median 
tentacle, a pair of antennae, a., a pair of palpi P., and two pairs 
of tentacular or peristomial cirri, p,c. These parts and their bases 
are all disposed around the cephalic lobe, and form the head ; but in 
Lepidonotm^ the antennso anse from the tips of the cephalic lobe,* 
whilst in Harmoihoe they spring from the base of tho median 
tentacle. A fiirther very concise difference is exhibited by tho setao 
fixed in the soft feet, which are broader and more deeply serrated 
in one than the other (Figs. 5, 6, 9, 10). The foot differs in each 
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that sort of foot which is divisible into two branches, a noto- 
podiuni and a neuropodium (Figs. 7 and 8 , ntc. nrc,), each of these 
two parts carrying a cylindrical appendage or cirrus and its bunch of 
setae. The notopodial cirri in the two figures difier considerably, 
resembling the peristomial cirri : they are smooth in Lepidonotus, 
but carry short papillose hairs in llarmothoe. The group to 
which the Polynoina belong is remarkable for having flat scale-like 
lx)dics covering the back, placed in pairs on the alternate rings, or, 
as in the Sigalionina, on nearly every ring. The scales arc in 
many species veiy iHiautiful objects, and furnish veiy important 
means of distinguishing forms. In the genus Lepidoiiotus there 
are only twelve pairs, and these adhere firmly to their attachment ; 
in Ilarmothoo tlierc arc fifte(‘n, or sometimes, twenty piirs, which 
very readily slij) off from the body. In Figs. 3, 4, the scfiles of 
tli(‘ fonns we are noticing are drawn. Those of II, inibricaia ex- 
liihit the greakst variation in colour, being brown, black, purple, 
yellow, or mottled with these colours. 

Let us glance now at another very different-looking group of 
Annelids. The Xereids are long snakc-liko worms, often attaining 
a l(‘ngth of ten or twelve inches. In the plate, the head oi Nereis 
pelagica and some of its seta' and a foot are drawn (Figs. 11, 12, 13), 
the parts homologous with those of the Polynoina just described 
are similarly lettered. The very characteristic form of the setae 
is of giY^at value in grouping the species of tliis family as well as 
thelobation of Ihe feet. 

The suppressiiui or modification of the parts of the foot and their 
homologiies athuhed to the head, constitute the essential differences of 
the various tribes of marine worms. In some, the rings immediately 
succe(‘ding the head difier from the most posterior in the form and 
chamctcT of their apjnuidagt's ; in most of these the appendages of tho 
head are curiously modified so as to form long filamentous branchiap, 
Fig. 15, and sometinu'S also in tubieolous sjhxucs an '^operculum 
which closes thci tube in which they liv(\ Tho greater or less develop- 
m(uit of a thoracic region has tlnis IrI to tht) division of marine 
Clnetopods into two principal groups, the Enunt and the Sedentary, 
the latter group comprising those m which tlm thoracic region is 
pniseiit ; a third group is sometimes distinguished which bear a 
superficial resemblance to tho earth-worms, and have been, by some 
writei's, associahHl ^vith the Sedentary, by others with the Errant 
forms. Tlie modifications of the foot and its appendages are the most 
remarkable in the Errant group, whilst the head exhibits the 
gimtest peculiarities in the ^lontariie. In Phyllodoce (an errant 
genus) the notopoilial cirrus 1ms the form of a largo leaf-shaped 
appendage ; the rings forming ^tho animal being very numerous, 
there are often more than a hundred pairs of the appendages, fre- 
quently brilliantly coIouixkI, with wliich the animal rows itself 
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through the water. In Eunicey Nerine, and Arenicola branchial 
filaments are developed in connection with the foot, in which the 
red fluid of the worm circulates. In Syllis the cirri are very long 
and moniliform, attaining in a kindi’cnl genus, Guitiolay a length 
considerably greater than that of the worm s body, to which they 
seem attached like so many Gorgon s locks. In Polyopthalmus an 
eye is develoi^ed on each foot. The further modification of these 
parts leads to very numerous muior generic divisions, all resting 
mainly upon diflerences in the form of the appendages and setm of 
the foot, and only to be discovered by attentive and careful examin- 
ation with the microscope. 

Various forms of setcC are drawn in Figs. 14, 10, 17, 18, belonging 
respectively to Sabellaria, Praxilla, Leprea, and Leucodon?, and all 
equiilly characteristic of the genera and species to wliich th(*y belong. 

The Oligochada (fresh-water worms) have not rectived c ^ en as 
much attention as the Polychada (the mariiu^), and indi'od tliis is 
not surprising, for without the use of a micTow'ope ap}>li<xl to the 
setiU, it is impossible to distinguish soukj of the s]>e(*ies with any 
certainty. Much has yet to be done wdlh this group of Annelids ; 
for it has not at present l)een touched upon by Kinberg, Elders, or 
Malmgren. The seta' are fewer innumiMU* in this grou[» (wlience its 
name) than in the one we first looked at, and there are no aj)p(ui- 
dages in the form of feet ; hence the set<e become of still greater 
importance to the zofdogist. 

In some species {Tuhifex) the setie are hair-like IxKlies; in 
others they are stout and short (Lif7ubnVuo'<, PhreoryeU s)^ Fig. ‘20, 21 ; 
in others again they have a bifid apex ( (Uudoyadttr), Fig. 24 ; or tliis 
sort of seta? may be associatcnl with other hair-like ones (CliidliOy 
&c.). Figs. 22 and 23 ; in Ctenodrilm the setaj an* pectinated, Fig.2r). 

Then) are many species of Oligochada, though tin* grouji is far 
less numerous than the Polychuita. They are to bi*, found in moist 
earth, in the ooze of streams and rivers, and in sandy soils also. 
Some writers contend that no Oligochfcta are marine, whilst it is cer- 
tain that no Polychmta are fresh-water or terrestrial. 

The geographical distribution of Chadopods is a matkjr of whi<4i 
very little is known, Sc!hmarda’s and Kinlx;rg's works lieing the 
principal sources of information, whiLst M. de Quatrefage s voluiuos 
contain figures and destTiptions of many foreign sjx^cies. It ajipears 
that very many genera are cosmopolitan and apparently some spe- 
cies ; but on this matter we must hope for soundt^r inforinalion 
when we have students of Annehds as ardent and numerous as our 
entomologists, ornithologists, and other specialists. 

The study of the development and anatomy of the Chadopoils 
does not belong to the specialist, and whilst it nodoiilit has a higher 
iraportaricc than the mere recognition of .specific difTerenci's, cannot 
supersede such work. Tlierc are many men whose minds arc so 
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iiionkled that the power of investigating anatomical and emhryolo- 
gical structures does not belong to them, whilst they may possess the 
most acute perception of specific differences of form and exhibit 
great patience and skill in the collection and arrangement of speci- 
meiLS. There are other men who have no sympathy with the accu- 
mulators of species, and see but little value in such work, devoting 
themselves rather to anatomical and physiological researches. There 
is work for both classes of zoologists, both are valuable labourers ; 
for men (jombining the powers of the two are few and far between. 
It is to the first class tliat we look for an extended knowledge of 
tlie Aniudida ; w^e believe we have shown that there is a wide but 
\v('ll-(lelined field of study in tlie Chactopodous Annelids — and trnst 
tlmt some irc'sh work(‘rs may induced to enter on it. 

One word remains to bo said with regard to each of the books 
in particular, the names of which stand at the head of this article. 

We must ^varn intending ‘‘ scolecologists against the ‘British 
jrusoum Catalogue of Worms,’ wliich is very far indeed behind its 
tim(‘, and will be of but little use. It would be unjust to blame Dr. 
Baird for this, wiiose name stands as editor. The work is really the 
old notes accumulated during many years by Dr. Johnston, and was 
almost in its presmit condition ten years since, when it was quite up 
to the time, (jnibo’s researches on, and classification of, Annelida, 
have 8inc(^ become evcrywiiere recognized, and now the Catalogue 
can only be found useful as furnishing a list of locahties and some 
few observations on habits, colour, &c., by that very excellent 
observ(T, tla^ lab' Dr. Johnston. 

Kinberg’s w’ork on th(‘ Aphroditea^ collected by the exploring 
ship ‘ lOugiiic,’ is of gr<‘at value, since it is wTitten in Latin, con- 
tains tli(’ (lefinitioiLS of many new genera and species, and is well 
illustrated. 

Schmarda's work contains descriptions and coloured illustrations 
of a gn*at number of species from all parts of the wx)rl(l. 

Elihu’s’ Borshuiwuirmer promises to l>e a most complete and 
vahiahh^ work as far as the charactei’s of genera are concerned. The 
large, fimdy drawn plates are among the most Ix?autiful wo have 
se(‘ii. The w'ork is, however, chielly interesting to the anatomist. 

In A. J. Malmgnui, one of ih(‘. indofiitigable Scandinavian 
zoologists who numbt?r amongst them Sars, Loven, Steeiistrup, Lill- 
j(*borg, Kroyer, and Kinberg, pubhshed the tii^st i)art of a work on 
the lsk)rth S(‘a Annelids (5), which will be of the greatest value to 
the English Student. The descriptions, localities, and such matters 
ar(^ givcai in Ijatin, and hence ignoraneo of the Swedish tongui* need 
not deter any one from using the lx>ok. The pirt already issued 
contains thci species Ixdonging to tlio Aphroditacea, Polynomia, 
Acoc'tc'a, Sigahonina, Pliyllodocea, Nephthydea, and Lycoridea, 
illustrated with d<‘taile(l drawings of the heads, seta?, feet, and other 
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wpendages, executed mth great care. We have also received from 
l)r. Malmgren an illustrated Catalogue of the northern Annelids in 
the Stochmolm Museum, in which many additional species are 
figured, and some valuable remarks on tne species in the British 
Museum collection examined by him, are given. The synonymy of 
species, which is always a troublesome matter, is unusually per- 
plexing in the Annelids, and Dr. Malmgren has devoted great pains 
and research to setting it on a right basis. 

The brilliantly illustrated volumes published by M. do Quatre- 
fages in 1865 will be found very iLseful. They contitin most (‘xcel- 
lent chapters on the anatomy and general natural history of the 
class, and descriptions of many species. The absence of tigures of 
many 'of the new species renders them rather obscure. M. do 
Quatrefages has not consented to the minute generic divisions of 
some of his contem}X)raries, and indeed we venture to think Dr. 
Malmgren has carried this method of arrangement a little too far ; 
in the family Polynoina, the genera proposed by KinlKTg scm iu to 
us sufficiently minute — they were six in numlxT ; but Dr. Malm- 
gren is not conhmt with less than seventeen. 

A work on the British Annelids and TurUJlariaus is promised 
by the Kay Society. Dr. McIntosh is the gentleman who has 
undertaken this gigantic task, and he really needs all the help that 
can be given to him by local and other naturalists, Bpecimens and 
coloured drawings from life are the only way in which this help can 
be given, and we trust that Dr, McIntosh may not long have to 
grapple with the Annelids single-handed. 


EXPLANATION OF THE PLATE. 

Fig. 1. Head of Lepidonotus squamatm^ nfkr KinUorg; L. coplmlic lobe ; pt. 
prostoniial tentacle ; a. antenna) ; P. jmlpi ; p. a. peristoinial cirri. 

Fig. 2, Hctid of Tlarmothoe Mtricata, after Malmgren ; letters us in Fig. 1. 
Fig. 3. Elytron of Lep'uhtwlug ftqimmatus. 

Fig. 4. I^lytron of Ifarrnotfioe hnhricat^'. 

Fig. 5. Notojxxlial seta of L, squamatm. 

Fig. 6. Nciirop(xlial „ „ 

Fig. 7. Foot and appendages of L, sqmmatus, ntc. noto^XHlial cirrus ; nrc. iicu- 
ropodial cirrus ; ». setm. 

Fig. 8. Foot of II. imhricata ; letters as in Fig. 7. 

Fig. 9. Notopodial seta of II. imhricata. 

Fig. 10. Neuropfxlial seta „ „ 

Fig. 11. Notopodial seta of Nereis plagica (after Malmgren). 

Fig. 12. Head of Nereis pelagira ; letters ns in Fig, 1. 

Fig. 13. Foot of N. pelagica ; letters as in Fig. 7. 

Fig. 14. Seta of Saoellaria spinulosa (Malmgren), 

Fig. 15. Head of Chone Buneri (Malmgren). 

Fig. 10. Seta of J^azilla gradlis (Malmgren). 

Fig, 17. Seta of Leprea iextrix (Malmgi’cn). 

Fig. 18. Seta of Leucodore ciliahi. 

Fig, 19. Head of Clitellio arenarius. 

Fig. 20. Seta of Fhreoryctes Menkianus. 

Fig. 21. Sota of umhru^ terrestrU, 
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Fil 2I ^ Cliteaio. 

Fig. 24. Seta of Chxtogaster vermicularis. 

Fig. 25. Sota of Cienodrilm pardalis. 

The figures are enlargod to different scales ; tho seta? are very liiglily 

magnified* 


VI. ON THE APPLICATION OF SEWAGE TO 
THE SOIL. 

By nature man is improvident ; in the midst of plenty he is wasteful 
and inconsiderate ; and it is perhaps one of tne chief blessings of 
civilization, that it brings with it conditions calculated to reform this 
defect in his character. 

AVhere food is plentiful, and the surface of the earth thinly 
populated, men think little of economy in regard to the products of 
the soil, and rarely reflect upon the necessity of providing either for 
their own future wants or for thosti(|bf their jx^sterity. But in 
those countries where the land is valuable, tho population crowded, 
and where men are dependent for the supply of their wants upon 
the industry and productions of neighboming states, their sense of 
foresight is quickened, and tliey cease to think of to-day only, and 
seek to penetrate into and j^rovide for the future. 

In our last nimiber we drew attention to a movement which has 
for its object the provision of improved dwellings for the artisan class 
in our large towns, and we then expressed the view tliat legislation 
on tli.at sii1)jcct is of far greater importance to the well-being of the 
community, than any enactment in connection with the eiifranclii.se- 
nient of the lower classes ;* and now it becomes our duty promi- 
iK'utly to direct attention to another national reform which will, we 
feel confident, bo regarded at no very distant period, as equallmg if not 
exce(Kling in importance either of those to which reference has been 
made ; luunely, the utilization of sewage, especially in our large towns. 

Our readci's little dream how wide and numerous are the rami- 
fications of this question. The succe&sful execution of the scheme 
will save miiuinerable lives, will conduce to tho comfort, add to the 
means of sunport, and cheapen the food of the poorest as well as of 
the richer classes. 

Without such a reform, our cities would soon become (what 
portions of them are already) centres of pestilence ; meat and bread 
would be enhanced in value even more rapidly than they arc at 
present ; waste lands would remain waste lands for ever, and whilst 
wo should neglect, as now, the most useful fertilizing agent that we 

f )Ossess, casting it into the sea as an alternative to prevent its poi- 
nting our rivers and destroying the valuable stores of fish which 

* “ Tho Artizans’ niul Labourers* Dwellings Bill :’* Quarterly Jouiml of Soi( nee/ 
No. xiii., p. 215. 



358 On the Application of Scxvage to the Soil, [July, 

they contain, we should still be obliged to import at an enormous 
cost similar materials from foreign lands, which are becoming 
rapidly exhausted by the constant drain n|X)n them. C(‘rtain 
principles are now well establislK‘d with respect to this great 
question, and these may be enumerated as follows : — 

First, in regard to its sanitary aspect. The present system of 
disposing of the refuse of our large towns by removing it in a dry 
(or we should rather say, moist) and solid condition is unhealtliy 
and difficult, and with an increasing population it will become more 
so from year to year. 

Great care will be necessary in effecting the change from tlio 
‘‘ dry ” to the “ wet ” syst<mi, for it has been slun/ii Ixyond a doubt, 
that tlie largtT the amount of fiecal matter discliarged into tlu' 
sewers, the greater will Ix^ the difficulty in j)reventing the escape of 
noxious gases ; and it was recently shown by an opj)oneiit of the 
new system, that an imperfect construction of the wat(‘r-closet or of 
its connection with the sewers, might even lead to the pollution 
of the drinking-water supplied to famili(‘S through the suction or 
passage of gases from one set of pijxis to the other. 

To obviate these difficulties two conditions arc necessary ; care- 
fully constructed appliances for receiving, carrying away, and 
storing (when not required for immediate use) the sewage to be 
utilized, and a large and condant xLxiter-mpplg , It would bo 
wasting our own time and that of our readeTS, to discuss the 
various minor objections which have Ixien raist'd against the new 
system, either by persons interested in some ])atent, or by fhos() 
who have hobbies of their own to ride. The fiat has gone fortlj, 
that the old syst(*m of defecation shall cease; it is tr()u])lesom(', 
noisome, degrading {very degrading to those labourers wlio arc^ 
employed upon it), and barbarous ; and it kills its hundreds 
annually in our large tovais. 

Just as we have plainly stated the sanitary difficulties as well as 
the advantages of the new system, so we will now, with equal 
frankness, detail its commercial and economic btmefits and r(*fer 
likewise to its difficulties. The immediate and undeniable advan- 
tages which have already arisen, and will continue to rc^sult from 
the application of sewage to the soil are, the recovery of waste 
lands and an increase in the area of pasture land, and with it a 
larger supply of meat, butter, and cheese. To these advantage's we 
SCO at present no limit even in Great Britain. It is merely a 
question of steam-power and iron-piping — and there is not a sandy 
common, foreshore, or plain, which may not be converted into a 
smiling meadow, yielding repeaWl crops of snccnlent grasses for the 

nourishment of innumerable herds of cattle. 

Of this fact there are proofs enough in the operations which 
have already been carried on for a century on the (^raigentiniiy 
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jl\[eaclow.s bclo\v Edinhiirgli, and which yield 30 or 40 tons of grass 
j)er acre; soiin* parts of theso meadows have hc?on recently reclaimed 
from the sea- shore; near Engby, where Mr. Lawes found the 
produce of the, soil to be in direct proportion to the cpiantity of 
s(iwag(i appli(‘d ; at Mr. Marriages larm of 300 acres near 
Oroydon, which is almost wholly under sewage and Italian rye-grass 
(this seems to be the plant to whieli it has been appli(‘d with the 
gi’eatest succt'ss), and wheni 30 or 40 tons of grass per acre Avere 
mown ill 1804 ; upon sea-land IkIow Shoeburyiiess, where rye-grass 
having bc.HUi soAvn, and manured with sewage, at once becaim* fertile 
and yielded heavy crops ; and the case rr'cently reported in a letter 
from the secretary of tlie IVletropolitan Sewage Company to the 
^ Time,s/ which deserves special notice. 

The work was done iij)on “ the Lodge Farm ” near Barking, and 
is thus described by Mr. Morgan, the secretary : — 

“ Notwithstanding the previously severe w’eather, a crop of Italian 
rye-grass was cut in the early part of April and Aveighed 9 tons per 
acre^ The same plot Avas cut a second time on the 15th May, the 
crop weighing 12 tons per acre. On i\[ay 4 a crop Avas tak(m from 
tlie adjoining piece of land Avhich weighed 18 tons jier acre. There 
are some 70 acres of land under irrigation, Avhieh, it is expected, 
will cut six times during tlie year.” 

Noaa^, it must be quite clear, that Avith meat, butter, cheese, and 
milk constantly iii creasing in value, the enormous additions to our 

I iasture areas Avhich arc sure to result from tlie reclamation of waste 
an<1s, cannol- fail to bc^ of gr(*at public beiuht ; indfod this neAV 
source of supply, coupled Avith the increasing consum]>tion, by cattle, 
of artificial food (siuh as linseed-cake, rajic-cake, cotton-cake, and 
palm-nut meal) Avill, Ave hope, in time, arrest IIk' upAA’ard tendency 
m the value of those indisjKUisable human requirements. The 
obstacles to Ihi contended against by the proinot<'rs of this great 
scheme are fijAV, the clii(4 one Inking that Avhich accompanies all 
noAV undertakings, namely, prejudice. Fortunately, hoAvoAcr, the 
diffusion of knoAvlcdge amongst tlie farming community spreads 
almost as raiiidly as in every other class ; and AAdiilst such men as 
Messrs. LaAves, Gilbert, J. Chalmers Morton, J. F. Bateman, and 
Mr. Eobort Neilson, form the front rank, led on hy so enthusiastic, 
hut at the same time so judicious a captain as Lord Eohert Monhigue, 
there is little fear for the nltiniate, success of the uudeihiking. 

The most recent development of the scheme (briefly referred to 
in our number of last January*) is the one rejirescmted in the 
accompanying plan for utilizing the sewage of Liverpool. This 
gigantic and philanthropic undertaking will fultil all the con- 
ditions named m the early part of this essay. It will relieve tho 
vast and unhealthy toAvn of Liverpool of one of its chief sources of 
* * Journal of Science/ No. xiii. Agricnltnml Chronicle. 
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uriU pmtide fw ibe oonyeyanoo of the right thing to the 
xoolaim whole tracte of sand, on wluch nothing 
WM wriyes hoA broom and mshee, into rich and fruitful meaciows ; 
and will ssl an example that is sure to be followed by other l^ge 
community 

From the circular which we have received, it would appear that 
the nromoters of the scheme (and it is already a company incorpo- 
rated by Act of Parliament) intend to proceed cautiously. At first 
they mean to colk'ct the sewagt*, which will l^'ccme richer and richer 
every year, in consequence of the chang« s tak ug place in the system 
of defeinitiou at Liverpool, and having first raised it by steam power 
just outside of the town, to convey it through a system of pipes into 
the townships of Bot)tle, Linacre, Lithcrlaiul, Orrell, Great Crosby, 
Little Crosby, Ince Blundell, and Altcar, comprising an an*a of 
between 18,bi)0 and 20,000 acres, to whicli the sewage may 1x3 
profitably applied. 

“ The engineers of the company estimate the cost of delivering 
1*500,000 gallons of sewage daily as far as Little Crosby, and placing 
it within the reach of the farmers of about 5,000 acres, at alxuit 
12,000/. If, however, it was deemed ailvisaldf' to supply t}u^ entire 
area comprised in tlio alx^ve-namcxl townships, the quantity re- 
quired would he on the average one million gallons per diem, tlio 
cost of which would be alx)ut 28,000Z.” “ If a branch j)ipe Avero 

carried up towards Magliull, the cost would be increased to 30,000/., 
and the area would be about 26,000 acres. These would comprise 
the whole of the engineering expenses, hut it will be for the sub- 
scribers to the company to determine the extent to which the under- 
taking should 1x3 carried at its commencement. 

“ In the toAvnship of Little Crosby, about 2,000 acres of land 
belong to Major Blundell, who is favourable to tlio s(diGmo, and has 
offered to place at the disposal of the company a considerable area 
intersected by the Liverpool and Southport Bailway, on which 
sewage may be used in order to show the effects produced by its 
application. The works are designed so as to supply the farmers in 
the district with sucli quantities as they may require.” 

The chief promoters of the gigantic undertaking are Lord Eobert 
Montague, Mr. Bateman, C.E., Serjeant Wheiiler, LL.D., E. K. 
Muspratt, Esq., the Borough Engineer, the Water Engineer of 
Liverpool; the corporation aids the scheme by supjdying the 
sewage, appoints two of its members as Directors of the Company, 
and, we believe, will participate in the profits when they attain a 
certain sum. 

But it is not on account of any anticipated commercial advan- 
tages which may accrue that wo recommend the public to encourage 
this great movement (and we refer of course not to one particular 
scheme, but to the National undertaking). Ever since this IVriodical 
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was commenced we have watched it closely, and its development will 
be found noted from time to time in our Agricultural and Chemical 
Chronicles. But now it ceases to be an experimental, and becomes 
a practical National movement, which deserves and will command 
the sanction and support of every sanitarian, of every agriculturist, 
and perhaps, before long, of too many needy speculators. Out of 
evil Cometh good, and if the next mania should be for ‘‘ Utilization 
of Sewage Company's Shares,” and it should even ruin a few here 
and tlu're, the ultimate result of tho periodical attack, should it 
manifest itself under this aspect, would be beneficial to the great 
mass of the population. 

Let us, however, trust that no such means will be resorted to 
for j)u diing tho nati Jiial enterprise ; let us rather hope that a 
growing sonse of res])Oiisibility on the part of tho guardians of 
health in our large towns, and the anxiety to utilize every foot of 
land and every blade of grass will contribute to bring about so 
desiralde a change ."is tliat now coiiimencing in our sanitary and 
agi icultiiral arrai igenicnts. 

It is hardly necessary to add, that the movement will be watched 
by us in the future, as it has been in the past, with earnest anxiety 
for its success, and that whemever or wherever any new development 
ma^ present itself, it will ahvays be hailed with satisfaction and 
encourag<^d to the utmost of our limited powers. 


VII. THE PROGRESS OF SCIENCE ABROAD. 

1. Sesiofi Puhlica, Anirtrsario mgesimo-septimo del InsfitiUo 

Mrdico Valencia )io. Valencia: Impreiita do ]>. Jose M. Garin, 

2. Geology and Agriculture. By E. St. John Fairman, F.G.S,, 

F.R.G.S., &c. Fhu’ciice: printtxl by G. Barbera. 

3. Experimental Investigations connected irifh the Supply of Water 

from thellooghly to Calcutta. By David Waldie, Esq., F.C.S. 
From the Journal of the Asiatic Society of Bengal. 

4. Intercoloniiit Exhibition of 1806 — Mining and Mineral Sta- 

tistics. By R. Brough Smyth, F.G.S. Loud., &c. Melbourne : 
Blundell & Ford. 

5. The American Naturalist — a Popular Plustrated Magazine of 

Natural History. Salem : Essex Institute (Triibner & Co., 
London). 

How apt we all are to confine our observations on every subject to 
the limited sphere in which we arc daily accustomed to move. 

The artist rarely troubles himself about the productions of any 

S encil but his own, or that of his immediate neighbour ; seldom 
oes the litterateur of one country watch and make himself ac- 
VOL. iv. 2 b 
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qnainted 'with the poetry and drama of neighlx^uring nations who 
nse a different tongue, -unless pereliance one or two brilliant gems 
should have been translated and set in the formal frame oi his 
native jeweller. And so too it is with science. There are busy 
hands at work in every part of the world gathering up nature^s 
treasures, and thoughtful brains poring over her secrets and 
attempting to unmvel her mysteries ; but how little do the men of 
one land know what those in another are about ? 

Such of our readers as are accustomed to glance over the list of 
publications 'which are forwarded to us for review, must have been 
sui*prised from time to time on reading the titles of books and 
essays which roach us from far distant lands ; but all we can do, in 
the majority of cases, is to acknowledge their receipt, or transfer 
some novelty from their pages to our tlironicles of Science. 

Let us, however, to-day, drink a little deeper of these foreign 
draughts ; let us, for curiosity’s sake, glance cursorily over a few of 
the pamplilets which have just reached us from various parts of the 
'world. 

Hero we have, first of all, an odd-looking pamphlet, innocent of 
thrf3ad or paste, folded in a remarkable sh(*(d of pink j)aper for a 
cover, and printed on rough dark-<H)loured paper, ft is called 
‘Sesion Piiblica, Aniversario vigcsimo-s('ptimo del Institute Medico 
Valenciano ; ’ then com(‘S a devic(‘ composed of sundry skulls, stills, 
books, and a bust, but the engraving of wliich is so primitive, 
that we cannot make out wladher it is intended for Galon oriKscu- 
lapius ; and on opening the pamphlet we find it to ho tho ‘ Discurso 
Inaugural pronunciado el dia 81 do Marzo ’ df; 18G7, by “ I). Nor- 
vertode Areas llenitez,” Licentiate of the Faculty of niarmacy, Ac., 
to the Medical Institute of Valencia. It runs on to nearly ninety 
pages, treats of almost everything material and immaterial, and 
whilst its orthodoxy is undoubted, it does not convey anything 
either new or interesting ; in fact, it is essentially Spanish in its 
character, and, as will be seen from the following statements, per- 
mits no biological heresy: — 

“ 1®. Que el instinto y la intehgencia son espicificamente difer- 
entes. 

“ 2'". Que por el instinto, el animal so mueve sin conocimiento 
de causa.”"^ ‘‘ Que no hay voluntad ni facultades sino en el 
hombre, como llevo probado, y por lo tanto almo.^f 

He believes instinct and intelligence to be specifically different ; 
and as to instinct, the animal moves without consciousness; he 
believes that he has proved that man alone has a will, and pro- 
ceeds then to show that his soul is immaterial. What say you to 
that, Shade of Lamarck ? and you, oh ! Huxley ? believer m the 
imperceptible transition from blind force to conscious intellect and 
* P. 59. f p. S2. 
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will ! ” lioad Don (or Doctor, we don’t know wLich) Norverto do 
Areas Benitez, and forsake the errors of your ways. We confess 
tliat we are not much flattered by the very small influence that the 
^ Quarterly Journal of Science ’ seems to have exercised on the blue 
blood of the Valentian savant* 

Prom Valencia to Pisa is no great step ; and thence we receive, 
with the author’s compliments,” another little pink pamphlet (this 
time beautifully printed in English, by G. Barbera, Florence), on 
“Geology and Agriculture,” by E. St. Jolm Fairman, F.G.S., 
F.K.G.S., &c., whoso object in publishing his essay appears to be 
to induce the Italian Government “ to help by every means in its 
power the people to sui)plY the exjx^nses necessary for carrying on 
the business of the country.”* “ Agriculture,” he says, “is more 
attended to in Piedmont than in any other part of Italy; but 
although Sardinia abounds in moim tains, mining is little practised, 
and the mineral wealth of the country, notwithstanding tliat it is 
behoved to be great, luis never been ascertained. In those parts of 
Italy wh(‘rc the principal occujiation of the people is agriculture, 
it is allowal on all hands that it is not skilfully conducted.” f 
“The Government, aided hymen of science, should give their atten- 
tion to this.” 

We must now wing our flight to Australia, but on the way let 
us take a glanc(‘ at what is doing in India. 

David Waldic, Esq., F.C.8., &c.., sends us a paper reprinted 
from the ‘Journal of the Asiatic Socuty ’ of Bengal, dc'seribing his 
“ Experinaaital Investigations connected with the 8up])ly of Water 
from the Ho(.)ghly to Calcutta.” 

“ The subject has been under the considi ration of the municipal 
authorities of ( ahnitta, who, as is well known, have organized a 
scheme for the supply of the town from tlie liiver Hooghly, for 
the carrying out of wbicli arrangements are now in progress 
and Air. Waldio has arrivcnl at the conclusion that “as regards its 
organic constituents, the Hooghly w’aho* taken near Calcutta is 
at least as puri' as any of the whalers sujjjilied to London ; ” “ during 
the hot season it is mixed with sea- water under th(^ influence of the 
tides, and thereby rendenHl brac'kish ; this can be avoided by taking 
the supply of water from further up the river.”§ Well, we sup- 
pose in the matter of beverages the good p:‘ople of Calcutta cannot 
aftbrd to bo over particular ; but to us the testimony in favour of the 
Hooghly water seems to be at least questionable. 

The ‘ Geological Survey of India ’ send us some more of their 
magnificent publications, but those we must leave to our Chronicler, 
and continuing our flight, we wiU settle down for a moment or 
two at — 

Melbourne, whence Mr. E. Brough Smyth, F.G.S., sends us 

* P. 5. . t P. 6. t P. 1. § Pp. ‘^2, 33, 
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some mining statistics of the Colony of Victoria. The progress of 
mining in the Colony is indicated in the following extract, and the 
pamphlet contains an exhaustive description of what is doing in the 
Vtrious mining districts : — 

In the prefatory Essay on Mining in the Colony of Victoria, 
which was published with the Catalogue of the Victorian Exhibition 
in 1861 , it was stated that the laboui*s of the miners were confined 
almost exclusively to the working of and the extraction of gold 
from, the auriferous rocks. It as observed that the extraordinary 
richness of the goldlields, absorbing nearly all the available lal)Our 
in the country, had to some extent prevented the exploration of 
the deposits of tin, antimony, iron ore, and coel ; and a hope was 
expressed that in a sliort time other minerals and metals as well as 
gold would attract the attention of the ciipitalist, and that new 
fields wouldjbe explored and fresh sources of industry opened up to 
the intelligent miner, which would afford employment to a great 
numl^er of persons. This hope has not been disiippointed. Whilst 
the jield of gold jxir annum has not fallen off, if we make proper 
allowance for the raluction in tln^ numl:>er of mincus, other minerals 
have been eagerly sought for, and large areas of country have been 
prospected, and in some parts thoroughly explored. 

From St. Arnaud we liave obtained silver ; from Beechworth 
and the heads of the Latrobe, fresh supplies of tin ; from the River 
Thompson, in Gipps Land, copper ; from Heathcote, large quan- 
tities of antimony ; from Gape Paterson, coal ; from Lai Lai, near 
Ballarat, lignite ; from Omeo, bismuth ; from Yackandandah, molyb- 
denite ; from Pleasant Creek, the Upper Yarra, and other localities, 
manganese ; from Ihilla and DunoUy, clays suitable for the manu- 
facture of the finer kinds of porcelain ; from Castlemaine, magnesite; 
from Maldon, Castlemaine, and Meredith, roofing slates ; and from 
B^chworth, diamonds. 

“ If all these are not fully represented in the tables, it is not 
less certain that they occur ; and that in due time they will add 
greatly to tlie wealth of the country. Gold mining, however, con- 
tinues to be profitable ; and it is not probable that experienced 
miners will forsake tlie S(jarch for gold, in order to engage in other 
mining operations which do not offer sure prospects ‘of success, 
so long as rich quartz reefs and auriferous alluvions lie neglected.” 

Commending tlie industry of Mr. Smyth, we once more flap our 
wings, and sailing through the sky for many a weary day, we 
alight at length at the door of the ‘ Essex Institute,* Salem, Mass. 
The directors must not be offended with us for enlightening our 
readers as to where Salem is, inasmuch as they set us the example, 
by informing the readers of their new and beautiful journal, ' The 
American Naturalist,* that it maybe obtained from Messrs. Tnibner 
A" Co., London, England, 
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It is a beautiful periodical, and as we read its introduction, we 
have great hopes of its permanent success. It ends thus : — 

** The editorial responsibility seems great, and nothing but the 
boundless wealth of nature spread out before us, the untiring good 
will of our scientific friends in contributing to our pages, and the 

J )romise of the kindly appreciation of the public, can be an excuse 
or our appearance, and for any apparent presumption in our 
bearing.” 



Whether or not the little cut is meant to represent the “ appear- 
ance ” of the Editor, we are at a loss to explain ; but we do hope 
that it is not intended to illustrate the mode of progression of the 
scientific world in America, or we should liav(» to recommend our 
friends to exchange witli the ‘ Instituto Sredico Valeneiano,* rather 
than with us. But txs we have said, it is a beautiful periodical. The 
first two parts contain some valuable and welhillust rated papers. 
Amongst these wo commend to the general reader (in No. 1) Mr. 
W. T. Brigham s visit to the volcano of Kilauea, Hawaiian Islands, 
in 18Gd-Go : — 

Boston could <\asily be accommodated within this crater, and 
Vesuvius would not much more than fill it."* ‘‘ As we were 

sitting on the brink, a shrill shriek broke through the night 
air. We could s(k* tlie black walls of the crater all around us, and 
kdween us and the pathway lemling out, a line of watchfires, and I 
was quite as much ijn])ressed as my natives with the direful stories 
they had been t(‘lling mo. Tlie sliriek was repeated, and it was 
evidently the uti(U'ance of a human Ixung in great agony. Light- 
ing the lantern we had brought for any emergcaicy, we went slowly 
towards the place, until the slu’ick was uttered at our very feet. 
We hastily examined the cracks and called, but there w\as no answer, 
and all was still. We lookal everywhere, finding no one, and 
turned to go back, thinking some poor kanaka, venturing down in 
the dark, had fallen ifito some crack, and at last died. 

“ We had gone but a few rods when the shriek was repeated. 
The natives clung to me in mortal terror, but I insisted on going 
back, and placing the lantern on a rock, we sat down to await 
developments ; it seemed as though the question, ‘ Are there any 

* P. 17. 
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spirits present?’ was q^ite superfluous. We sat more than five 
minutes in silence, and I could feel the poor fellows tremble as they 
sat close up to me. Then the shriek was repeated, but we saw the 
spirit that made it — a jet of steam — and my boys were encouraged.”* 

The crater may be correctly depicted in the plate, but it is not 
well executed. 

On technical subjects we have beautifully illustrated papers on 
The Land Snails of New England,” by E. S. Morse (Nos. 1 & 2) ; 
“The Moss Animals or Eolyzoa,” by A. Hyatt (No. 2); “The 
American Silkworm,” by L. Trouvelet ; also, “ The Fossil Keptiles 
of New Jersey,” by Prof. E. D. Cope (No. 1) ; “Winter Notes of 
an Ornithologist,” by J. A. Allen (No. 1) ; and “The Fertilization 
of Flowering Plants.” 

The loading men of science in America are amongst tlie contri- 
butors to the ‘ American Naturalist/ and it is in every way W'orthy of 
the great nation which it is intended to interest and instruct. 

And now we must close this brief notice of a few of the pam- 
phlets and periodicals which find ihoiv way to ns from every quarter 
of the globe. The motley collection may have induced us to ^smile 
a little over their appearance, but not the less do w’e value their 
contents. They betoken a growing spirit of research all over the 
W’orld ; and the very delivery of an Inaugural iVddress in Valencia, 
and the publication of a charming popular periodical on Natural 
History in Salem, jMass., are evidences of tlie spread of scientific 
knowledge ; of an increasing taste for the study of nature and her 
laws; and we should feel grateful to J’roridimce, that, through this 
* interchange of thoughts l)etwccn nation and nation, l)etween mind 
and mind, we are permitted to obtain a glimpse of an ever unfolding, 
ever spreading Wisdom, destined one day to illuminate the whole 
world. 


* r. 22 . 
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1. AGKICULTUEE. 

The Cattle Plague is still one of the leading agricultural topics. 
Its reappearance in tlie London cowhouses within the past few 
weeks, after so long an interval, lias startled us all ; and Agricul- 
tural Soei(ities, Ijelicving that it is the result of an imported poison, 
are urging upon Government the need of altogether forbidding 
the landing of live cattle from the continent, or at least of killing 
all fat stock at the port of debarkation, allowing milch cattle and 
other stock in ‘‘ store ” condition to h‘ave only after a sufficiently long 
quarantine. 1 )uring the last weeks of Hay the disease, which had 
since January altogetlier left the inetroi)olis, reappeared in many 
cowhouses in the east iind north of Loudon ; and in several cases 
large herds have b(‘en swt^pt away ; tlie virulence of the attack being 
just as grcnit as ever. No fewer than sixty cows in one herd of 
ninety-five were taken in three days from the first detection of a 
symptom, and the whole were then slaughtered ; and the same fate 
has overtaken severjil oth(‘r sto(*ks. The whole of the cattle grazing 
on Wormwood Scrubs, for exampl(‘, have been thus dispos' d of : 
and it is to be liopod that the sevdity of the measures which have ^ 
been adopted may binder the further extension of tlu‘ makady. No 
attempt at enro h/is hitherto succeeded. Mr. H. Dixon, who has as 
large and particular acquaintance with Ihiglish herds as any man, 
r(dates in the curnuii number of the English Agricultural {Society’s 
journal the few exaiiqdes known to liim of any attempt to deal 
with tlio disease, llis evidence amounts to litth* more than that 
isolation has sav(*d many a luu’d tliat was in danger, and that 
remedies liave done Jjardly nnytliing wdjatevc'r. Thus, ]\rr. Davies, 
of Cheshire, had sav(‘d his herd for som(‘ mouths by using chlorine gas 
constantly in the lious('s, and hyposul]hite of soda in the water 
given to the, cattle ; sawdust, too, was used as lith'r, being more 
cleanly than straw ; hut whether the sjifety of tlie stock w^as due to 
more isolation or to this disinfection of their housi's and this medi- 
cation of their food cjuinot be certainly dnelared. It w^as not, however, 
until they had lioeii turned out to the pa,stin*e ludd tlait they were 
attacked, and then many of them dieil. An icKlim^ ointment rubbed 
on the chest and acting as a counter-irritant, served in two or three 
cases to give relief wlam applial early enough ; but in only nine cases 
out of thirty-six did the patient recover. Mr. Aylmer, of Norfolk, 
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tried chloroform : of ninety head, five died before treatment, six were 
not attacked, and no fewer than forty-one recovered. Full-grown 
beasts had an ounce of chloroform administered to them each time, 
calves a quarter of an ounco, and others in proportion to their age. 
A saturated handkerchief was simply put in a bag, which was hung 
close under the nostrils and tied by a string behind the poll. Five 
to seven minutes was generally enough to produce insensibility, 
and the cattle were kept under its influence for periods of from 
half-an-hour to two hours. Seven or eight doses generally etfeeted 
a cure; and they seem to have been administered twice a day. 
The immediate eflect was to sweeten the breath of the animal, the 
inflammation and fever were reduced, and unless these returned 
within the day, the case was hopeful. The result of all wtis that 
in J nly, the disease having appeared in April, “ Mr. Aylmer 
found himself with a clean bill of health and with upwards of 50 
per cent, of those which had been treated alive and well in their 
stalls.” Notwithstanding, however, the few examples of treatment 
which seem, like this one, to have aflbrded some encouragement, 
it is still almost universally admitted that our only preventive is to 
be found in isolation, and our only hope of safety in immediate 
slaughter. 

The journal of the English Agricultural Society contains in its 
current number a large mass of very valuable information on the 
subject of steam cultivation. It lias been long admitted that a tool 
drawn across the land and stirring the soil or ploughing it to its 
full depth, without trampling it and poaching it as horses do when 
.. they are the power employed, must be greatly improved in its 
efficiency as a tillage implement. Experience has perfectly estab- 
lished this wherever the thing has been put to the test on clay 
land ; and many a clay-land farm which could not formerly be 
cultivated except during short intervals of suitable weather, and 
then only by a stafi’ of horses which must be kept all tlirough the 
year for the purpose, lias since been a standing advertisment of tlie 
superiority of that cultivation by steam power, whicli could be thus 
rapidly accomplished during the short intervals - when alone clay 
land ought to be touched, and which at the same time involved 
comparatively little expense when the tools employed lay idle. It 
was, however, still generally feared that the cost of steam cultiva- 
tion was excessive, and either beyond the means of ordinary English 
farmers or so much in excess of the ordinary experience of horse 
tillage as to be dearly bought. The large number of instances col- 
lect^ by the Society’s commissioners has now sufficiently cleared 
up whatever was debatable on the subject. They were instructed 
to investigate not only the depth and character of steam tillage and 
the improvements it effected in soil and subsoil, but also the detail 
of the expenditure incurred — the annual expenses connected with 
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it in tear and wear and breakages, and all the other drawbacks to 
the system. And the conclusion arrived at is for the most part 
extremely encouraging and will no doubt promote the adoption of 
all the rival plans of carrying out steam cultivation under the 
various circumstances appropriate to each. On light soil as well as 
heavy, the advantage of prompter, cheaper, and more thorough work 
done by steam power has been perfectly demonstrated. 

Since the publication of the report the subject has received pro- 
longed discussion at an unusually full meeting of the Agricultural 
Society ; and it was dtclared that tlie advantage of steam cul- 
tivation amounted on average soils to at least eight bushels per acre 
in the produce of the grain crops — that arable culture is by means 
of it annually becoming both cheaper and better — that the drainage 
of clay soils is focilitated — that while the direct system of traction 
adopted by Messrs. Fowler and Co. is the best for large fields and 
large farms, yet the cheaper round-alx)ut -system with a stationed 
engine and windlass is perfectly satisfactory — that even when 
coals cost 20s. a ton, the power obtained from Oti. worth of them 
is equal to the day’s kbour of a horse — and that the system wherever 
it is adopted is improving all the classes interested in agriculture, 
and is thus establishing on a more satisfactory basis the relations 
amongst landlord, tenant, and labourer. 

The revelations made in a recent Blue Book, of the abuses to 
which th(3 gang system of emj>loying cliildren in the field has given 
rise, have excited an inier(‘st during the past quarter. In recently 
enclosed districts, tlie (cottage accommodation is especially deficient. 
Lalx)urers live in widely separated villages, and the labour of boys* 
and girls in the fields being needed on arable land, they have to 
walk many miles, to and from th(*ir work, and, Ixdng employed at 
particular seasons on difterent famis from th(‘ir parents, and thus 
collected in bodies under gang-masters, they are liable to all the 
risks which association with the vi(*ioiis among themselves and 
subjection to an unlit fonmian sometiiiKS entail upon them. So 
much feeling has Ix'on ex(’ii,i*d on tlie 8ul)jec*t, that it is probable 
some legislation may ensue, limiting the age at which girls and boys 
shall be employed in this way, as well as the distance from their 
homo beyond wliich they shall not Ik' allowed to work. The 
condition of the agricultural labourers wbicli hiis thus been forced 
upon our attention by a Koyal Commission, is also being urged on 
public notice by themsidves. At (laweott, in Buckinghamshire, 
there has been a strike amongst thoin for higher wages, apparently 
a perfectly spontaneous act, which has, we believe, resulted in 
the men out of work being gradually drafted off to other totriefs 
at better paid employment ; and at Halberton, in Devonshire, the 
same process has been going on, organized and carried out by the 
clergyman of the parish, to the great annoyance of the employers. 
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Thougb, however, in these two cases, the process haa obtruded 
itself on public attention, it must not be supposed that it is only h^ 
that it has been in operation. Almost everywhere the gradual rise 
of wages in agricultural districts is in progress. Young men 
refuse employment at the current rate, and go elsewhere for work, 
and employers are forced to pay a larger sum to their succes^rs. 
In this way, we may hope that the improved condition ot the 
labouring class will gradually extend, and l)etter cottages and greater 
comforts ^vill he offered to retain the hands that farmers need. In 
some few instances, attempts have been made to introduce the 
co-operative system into agriculture. Labourers have been offered 
a share in the profits of tiie business ; the capitfil of the employer 
receiving a fixed annual sum as interest, the labour of the work- 
man receiving a fixed weekly sum as \vagt\s, and the sui'plus, 
if any, being divided according to a ])roj>ortion mutually agreed 
upon Ixdweeii the two. Tliis system is less likcdy to gain ground 
in farming (where so many risks are run, and wh(‘r(‘ the surplus 
may l)e sometimes large and sometimes k/ss than nothing) than it 
is m trade or manufacture, wherci the risks being less, the retunis 
are miich more uniform. Any att('mpt, however, to attach to one 
another the various classes interested in agaiculture is praiseworthy, 
whether it he organiz(.‘d in this way or, 1)etter still, be tlu^ fruit of 
personal relationship and frieiidsliip between the employers and 
their workmen, and their families one by one. 

The subject of emigration, hitherto discussed chiefly in con- 
nection with an over-population of the labouring class, has during 
the past quarter been the subject of a lecture Ix^fore the London 
Farmers’ Club, in coimection rather with our surplus numbers in 
the class of agricultural employers. And the Ilov. Cl. Smythies has 
thus pointed out to farmers and their families the opening that 
exists in the United States, in Canada, at the Cape, in Australia, 
and in the countries adjoining the liiver Plate — the opportunities 
for a prosperous agricultural career, where a smaller capital with 
the necessaiy industry and skill will suffice to produce a better 
income than can be obtained from farming here. A work by Mr. 
Latham, for many years resident near Buenos Ayres, in which the 
agricultural advantages of that neighbourhood have been impartially 
related, has been lately published by Messrs. Longman, and it is 
significant of the overflowing numbers in the upper agricultural 
class, that the whole edition has met with an immediate sale. 

Among tlje agricultural publications of the past quarter, we 
must not forget the volume by Ur. Sellar and Mr. H. Stephens, 
of Edinburgh, on “ Physiology at the Farm in aid of Rearing and 
Feeding Live Stock” (Blackwoods), which well deserves to be widely 
studied by the farmer, as a clear and satisfectory exposition of the 
Physiology and Chemistry of nutrition, and a description of the 
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methods by which agriculttirists may turn the information thus 
given, to account in practice. 

The Proceedings of the Society of Arts must not be forgotten in 
our Chronicle. At Mr. Harry Chester’s suggestion, an energetic Food 
Committee of that body has been employed in collecting and dis- 
seminating information on the importation, marketing, preservation, 
cookery, &c., of all kinds of meat — on the nature of the milk trade 
by which London is supplied, and on the sup 2 )ly of milk in country 
districts — also on the economical ]>0S8ihilities of the flour manufac- 
ture. A very useful mass of facts has been thus collected, which 
must ultimately exert good influence on the various departments of 
the trad(‘ in food. Professor Joljn Wilson, of Edinbiirgli, lias called 
atti'iiiion, Ihrough this committee, to M. Mouries’ plan of dealing 
with wheat, by which only the outer cuticle of tla^ grain, containing 
nothing that is dige.stihk* as food, is iv moved. The liran, which is 
at present tab u from the Hour, eontains no less than 15 piT cent, of 
useful nitrogenous ingredients, and is itself 15 per cant, of the 
whole grain. Tin* (cuticle which JI. Mouries removes is only 4 per 
cent, of the wli(*at, and it is not only wortli](‘ss as food but, owing 
to its absorbent nature, it isalisolutelyniisc'hievous, by increasing the 
difficulty of storing and keeping tlu^ grain. Th(‘ decorticated grain 
will pack closer, k(‘c}) better, and yield a largiu* quantity of more 
nutritious flour than the whole wheat dealt with as it is by the 
ordinary English miller. 

Yet another matter connc'cted with flic Society of Arts has to 
be reported. It has oflered a handsome piizi* for the best account 
of harvest jiroccss in this and other count ries : — Whereby cut corn 
may be protected from rain in the lidd ; whereby standing corn 
may, in w(‘t s(*asons, cut and carried, for drying by artificial 
process; wluneby corn so harvested may be diied by means of ven- 
tilation, hot air, or other methods, with sugg(‘stions for the storage 
both in the ear and aft(T thrashing; and wh(‘rel)y corn, sprouted, 
or otherwise iiijunxl, by wet, may be best lor grinding or 

feeding purposes.” The whok' must be su})j)loiiiented by a state- 
ment of the practical rc'sults, and of the actual cost of each system 
described; and authcuiticatod estimates mnsi be given of any 
process pro 2 )OScd for adoption, based upon (‘xisting, j^ossibly incom- 
plete, ex 2 :)erimeiits. 

The probability of drying^grass artificially, except at an ex2)ense 
which will make the 2 ^ 1*00088 unprofitable, is not very great ; never- 
theless, it seems that if the data of the books can be realized in 
l^ractic'c, the thing is 2 >ossible, and, if so, the smaller quantity of 
water contained in ripe grain, and the greater value of the remainder 
when the water has been dried off and the cro2) is ready for 
storage or for market, should make the artificial process of drying 
grain crops quite successful. It is probable that 100,000,000 
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pains of water must be driven off from grass to make two tons of 
nay, or to ffry a fair grain crop off four acres of land. To carry 
this quantity off in vapour will need 10,000,000 cubic feet of dry 
air, at an ordinary summer temperature ; but if the air were lieated 
artificially to 212^ and the water were thus converted into steani 
at the boiling point, not more than 400,000 eubii*. feet would be 
needed to carry it away. Or, su|)ix)siiig that th(‘ air was lieated up 
to nearly 212^ and could bo removed saturateil before it had cooled 
down below 140^ in the process — thus carrying off a full load of 
water at that temperature, then about 1,000,000 cubic feet would 
be required to make ready for the rick two tons (say 8?. worth) of 
hay, or five acres (say 50/. worth) of a wheat cro}). We are told 
in books that 1 lb. of coal will boil ofi* 6 lbs. of w'ater, and if so, we 
ought to be al)le with one ton of coal to heat (sut&ci('ntly) enough of 
air to carry off the water which exists in the (jiiantities of grass and 
corn respectively which have been named. It is to bo hoped that 
the prize offered by the Society of Arts may (‘licit the results of 
some satisfactory experiments in connection with this subject. 

Among the principal agricultural facts of the past quarter Arc 
the extraordinary prices which have been eommand(‘d by pure bred 
short-horn cattle, Mr. Betts’s small herd of “ Grand I )uchess(‘s ” — 
thirteen cows, bulls, and calves— de.scend(.‘d from cows of the late 
Kirkleavington herd bred by Mr. Bates from Young Duchess,” a 
cow bought at Charles Colling s stile in 1810, have realizc'd at a 
sale by auction 5,759/. Ss., or 443Z. a piece. Other families of pure 
short-horn blood have fetched from 130/. to 5G0/. a piece at the sales 
of Mr. C. L. Betts, near Aylesford, Kent, and of ]\Ir. D. Macintosh, 
near Eomford, Essex. Sixty-three animals of all ages at the 
former sale made 180/. 1 9^. each, and fifty-seven animals of all ag(^s 
at the latter sale made IIG/. a pk‘ce ; and thus Mr. Strafford the 
auctioneer, sold on two successive ckys 120 animals of all a^^es for 
18,000/., or 150/. a piece. "" ' 

An important lecture by Dr. Voelcker before the Englisli Agri- 
cultural Society, on the relations of food and manure, throws light 
on the economics of an important branch of farm pra(;ti(!(‘. Tlie 
various food constituents were declared to succeed one another in 
the order of value acc/jrding to the following list: — 

1 . Ready-made fat, t.e, oil. 

2. Starch, sugar, pectin, 

3. Young cellular fibre. 

4. Albumen, gluten, casein, &c. 

5. Mineral matter. 

6. Woody matters, which are of little or no value. 

But the money value of purchased food depends not only on 
the actual nutritiveness of the material, but also on the value of the 
fertilizing matters which pass through the animal into the manure. 
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Dr. Voelcker estimates that rape cake yields in the manure 4/. 
worth of ingredients for every ton consumed ; cotton cake no less 
than 57. 6^. worth per ton of matter in the excrement ; linseed cake 
37. 155. per ton; beans and peas about 37.; while other feeding 
substances possess but little w<jrth as regards their fertilizing value. 
Kice meal, for example, yields but 17. per ton to the dungheap, and 
molasses hardly anything at all. It is plain that facts of this kind 
must tor the future materially affect the judgment which will guide 
the choi(i(i of jiurchased food by the farmer. 

AVe have to report that the English Agricultural Society has at 
length resolved upon confining within professional limits those 
educational efforts which its charted binds it to make. Hitherto the 
small contribution made by it in this direction has gone merely 
toAvards tlio granting of prizes to coimtry boys AAdio pass the best 
examination in branches of geiKTal education before the University 
examiners. Iferoafter whatever it may grant will be deA^oted to the 
rcAA^ard of profi^ssional studies alone ; and some stimulus may thus 
b^ given to the work of professional agricultural education, Avhich it 
has hitherto almost entirely ignored. 

We must not close our record without a Avord upon the Paris 
Exhibition, to Avhich Ave had anticipated devoting a large share of 
our s))ace. The grand programme j^ut forth by the Commissioners 
has almost entindy failea so far as agriculture is concerned. The 
periodical exhibition of live stock and (>f implements at A\ork, 
which Avas 2>‘"H't of the original sclaane, has not been carried out 
as int(*nd(‘d. The disjday is confined to a mere shoAV of imple- 
ments by the agricultural machinists of this and other countries, 
and there is no particular novelty calling for remark. We can 
only rc 2 )ort that in the agricultural dejAartment a A^ery small con- 
tribution is male to that Avonderful general effect AAhich is noAv 
conimaiidiiig such universal admiration. 


2. AltCn^.OLOGY AND ETHNOLOGY. 

AVe have this quarter to notice a most exhaustive treatise on ancient 
Avriting, by Professor J. E. ^>te 2 »hons, of Copenhagen, entitled “ The 
Old Northern Runic Monuments of Scandinavia and England.'' 
Although pu])liah(‘d in Denmark it is Avritten in the English lan- 
guage, a fact Avhich seems highly flattering to us as a scientific nation. 
Jluiies, a(*cording to Professor Stephens, “ appear at the close of the 
]ioman pericKl, and Avere employed by the ‘Barbarians' Avho oati- 
turned the Roman and Keltic systems.” The Kelts “brought Avith 
them their Ogham staves and the Romans their alphabet, so the ‘Bar- 
barians ’ brought Avith them these their native characters.'' Runic 
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writing, therefore, belongs to a rather later period than that usually 
termed Pre-historic — to which we usually confine ourselves ; but, as 
will be seen presently, inscriptions have recently been found on 
cromleolis, which may have some light thrown on them by a study 
of Kunic lore ; therefore we have thought it right to call attention 
to this masterly publication. Kespecting the Oghamic inscriptions, 
to which we shall have further occasion to refer. Professor Stephens 
remarks, “ First and earliest, in my opinion, are the monuments 
bearing the Ogham-marks. Some 300 of these pillar-stones have 
Iteen found in Ireland, which countiy bears the same relation in 
this respect to the other Keltic lands as Sweden docs to the 
Northern as to the Eunes. The great mass of the Ogham stones 
is in Ireland, the great mass of the Eunic stones is in Sweden.” 
Thus, we suppose, the Irish Kelts were at one time the most 
civilized people in Europe. As an example of their writing we have 
reproduced a figure (Plate, Fig. 4) of an Ogham stone from Dunbel, 
Kilkenny, the characters on which have been interpreted to mean 
Sacred stone of Eochaidhe of the Excavations.” The stud^t 
must consult Professor Stephens’s work to bo able to appreciate its 
importance and interest, and to learn what light Runic writings 
throw on donbifiil points of history and tradition ; but some idea 
of the dilfieulties which the author has surmounted may he gained 
hy owv that he has tabulated and correlated upwards of fifty 
distinct Bunic alphabets* 

In the ‘ Proceedings of the Eoyal Irish Academy,’* which has 
been published during the past quarter, are some important archaeo- 
logical papers by Mr. E. A. Gonwell. The first is an abstract of 
his account of an Examination of the ancient Sepulchral Cairns on 
the Loughcrew Hills, County of Meath (Part 1),” which gives just 
suflSicieut details to excite curiosity and interest. These cairns are 
thirty in number and vary considerably in form, dimensions, and 
completeness. Of some, very few stones are left, those missing 
having been apparently quarried away within a comparatively 
recent period. Taking the one marked H as being of perhaps the 
greatest interest, we find that its remains are between five and six 
feet in height and eighteen yards in diameter. The covering of the 
interior chambers has disappeared, with the exception of about half 
a dozen large overlapping flags, which are still to bo seen in their 
places over the western and northern crypts, and give a good ex- 
ample of the mode of roofing. The plan is cruciform, the central 
chamber being a rude octagon. From the passages and crypts the 
author collect several hundred portions of human bones and 
skulls, fourteen separate teeth, and eight portions of jaws with teeth 
remaining. He also obtained a remarkable collection of bone im- 
plements (4,884 pieces) ; beads of amber, glass, and bronze ; with 

♦ Vol. ix., pnrt 4. 
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rings and a few tools of iron. In this cairn are five inscribed stones. 
Several of the caims contain inscribed stones, and the author gives 
a classified list of the characters on flhem, to the number of 1,393 
separate devices, or many times more than had been previously 
supposed to exist in Ireland. Mr. Conwell does not indicate the 
age of these cairns, nor the nature of the inscriptions, except in 
recording the occurrence, amongst the latter, of “ nearly 300 single 
straight lines, some of which may probably be Oghamic.”* 

rassing by a paper on an ol^l^k on Tarra Hill, supposed to be 
the “Lia Fail,” or “ Stone of Destiny,” on which the Irish kings 
wore formerly crowned, wo come to an important memoir by the 
same author '‘On an inscribed Cromleac near Eathkenny, Co.Meath.” 
The inscrilied stone exhibits on its upper sinfaco a most interesting 
series of lines, consisting of upwards of ninety separate characters 
(see Plate, Fig. 1), still showing "the original clean and smooth 
cutting — for the most part in a triangularly sliapc'J hollowed line — 
some to the depth of nearly a quarter of an imth.” On the under 
side seven circles are cut (see Plate, Fig. 2), and as many more are 
visible on the opposite face of an upright stone against* which it 
leans. The sculpturing of the circles is rude, and bears a strong 
contrast to that of the lines. On the same surface of the slab as 
the latter are upwards of 300 depressions or cup-shaped hollows, 
which are probably the result of weathering and not artificial (see 
Plato, Fig. 1), Mr. Conwell does not attempt to give the meaning 
of the inscription, n(»r does he hint at the style of writing to which 
it may possibly belong. We may remark, however, that in the 
prevalcnc(j of simple lines it has an Oghamic affinity, while a few 
characters have a somewhat Kunic appearance. To show that this 
is not the only example of such an mscription, Mr. Conwell has re- 
produced a tracing of one on a cromleac near Macroom, County 
Cork; and as we have copied this figure also (Plate, Fig. 3), our 
roiidcrs will perceive the striking similarity of the two inscriptions. 

The lioyal Irish Academy lias also published t a valuable 
memoir by Ca])t. Meadows Taylor "On Cairns, Cromlechs, Kistvaens, 
and other C(;ltic, Druidical, or Scythian monuments in the Deklian.” 
It would occupy a Chronicle to describe these remains, so we must 
content ourselves with recording the author’s summary of his dis- 
coveries. These are, "(1) Cromlechs, or open monuments, with 
and without circles of stones, containing no remains ; (2) Kistvaens, 
with and without circular perforations in a side-slab, and with and 
without covering slabs, containing human ashes, bones, and broken 
pottery ; (3) Cairns and barrows, with single, double, and treble 
circles of I’ocks and stones, containing cists and skeletons, with traces 
of human sacrifice, pottery, arms, &c. ; others with cinerary ilrns 

* For an example of an Oghamio inscription, see Plato, Fig. 4. 

t Trhns. Hoy. Irish Aca<l., vol. xxiv., part 6 , 
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interred in them without cists ; (4) Bock-tomples, with circles of 
stones round them ; (5) Lines of rocks placed to mark boundaries 
for cairns; (6) Square and diagonal platforms of rocks enclosing 
cairns ; (7) The great jmrallelogram and place of cremation at 
Shahpoor.” These embrace nearly all the known forms of Driiidical 
or Scythian remains, and the author therefore concludes that they 
establish the identity of the great Aryan nomadic tribes of the east 
with those of the west. The almost perfect similarity of the monu- 
ments of worship and sepulture in the two regions is evidently too 
remarkable to be doubted. Indeed, Capt. Taylor, in a subsequent 
paper on “A Group of Ancient Cairns on Twizell Moor, in 
Northumberland,” j^omts out that these agree in very minute ])oints 
with those he had previously dt'seribed as occurring in India. Tlicse 
two papers are worthy of careful study by the ])hilologist as well as 
the antiquary, for if the remarkable similarity between the Cairns 
and Cromlechs of England and those of India really Ix^ar the inter- 
pretation suggested by the author, the existence of the peoi)Io 
termed Aryan by the philologist is no longer a mere theory, ;pour 
servir, but is an historical truth. 

In Part IV. of the ‘ Eeliquim Aquitanicae ' is a discussion by 
the late Mr. Christy on the antiquity of the Beindeer-period in 
Southern France, — a question of considerable difficulty with regard 
to dates, but comparatively easy if the object be merely to indicate 
its place in the series of observed facts in relation to ancient man.” 
Mr. Christy is doubtless correct in stating that it is “ of higher 
antiquity tlian the Kjdkkenmoddings of Denmark and the Lacus- 
trine dwellings of Switzerland, and very certainly than the whole 
group of so-called Celtic and Cromlech remains.” ilis other con- 
clusion “ that, so far, nothing in the investigation of tlie works of 
uncivilized or primitive man, either of ancient or modern times, 
appears to necessitate a change in the old cherished idea of the Unity 
of the Human Bace,’’ will probably be called in question by many. 
Indeed, it is not by any means an accepted princi]>le that a simi- 
larity of design in certain of man s works is any sure indication of 
unity of origin. Therefore, although it is probable that the con- 
clusion is true, it is neither confirmed nor controverted by the 
evidence here brought forward. 

Amongst the specimens figured in this part are two liollowed 
pebbles of granite, the use of which is very doubtful, unless they 
were mortars, and there arc difficulties in the way of even this 
interpretation. 

The ^ Anthropological Beview ’ for April contains several articles 
of considerable interest, including the commencement of two of a 
general character, which will well repay perusal, namely, Dr. 
Broca on Anthropology, and Prof. Carl Vogt on ‘^Ihe Primitive 
Period of the Human Species.” Thovo is also a paper by Dr. 
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Robert H. Collyer on The Fossil Human Jaw from Suffolk,” in 
which the author quotes the opinions of several eminent osteolo- 
gists as to the age of this famous Coprolite Jaw.” Mr. Busk, who 
has most carefully examined it, states that though not of the 
portentous antiquity it would have claimed, had it becm cotemporary 
of Elephas meridionalis, the ^coprolite jaw’ fairly claims a con- 
siderable age.” The bods at Foxhall, near Ipswich, from which the 
jaw^ was said to have been obtained, belong to the coprolite-yielding 
R('d Crag, and are of the age of Elephas meridionaliSy so clearly 
Mr. Busk thinks it is of posterior date. Mr. Collyer, however, 
obsorv('st]iat '^when he (Mr. Busk] says the coprolite jaw is of very 
great antiquity ho admits the wlvile question.” 

The ‘Journal of the Anthropologic*al Society’ contains an in- 
teresting papf'r by Lieut. -Col. Lane Fox, eiititled “ A Description 
of certain I’iles found near London \^"al^ and Southwnrk, possibly 
the remains of I ’ilo Buildings.” The lx)nes found with the piles at 
London W all belong chi(‘fly to domestic animals, but mixed, 
according to Mr. Carter Blake, with a cave-species of goat {Capra 
pyrenaica) and with two extinct species of ox, viz. Bos longifrons 
and Bos trorhoeeros. The wmks of art associated with them 
W7‘re, curiously enough, partly Roman, and partly of a ruder 
C(uist ruction, namely, “ handles and points of lx)ne,” which, in the 
oj»inioii of Professor Owtii and Jlr. Blake, “ may possibly have 
b(um formed with dint;” but Col. Lane Fox has been unable to 
ascertain that they w^orc found at a lower level than the Roman 
remanis, or that any flint implements have be(ui found in the place. 
Still, to wliatever period this mixture of remains may belong, the 
oc.currf‘iice of traces of pile-dwellings in the valley of the Thames is 
a fact of very high interest. 

Then? is also a paper by the Rev. Dunbar Heath “ On the Way 
in which Large; ]3odies of Sfute Men would acquire Language from 
Small ]3odies of Speaking Men.” 

Almost simultaneously with the discovery of pile-dwellings in 
London has appean^d the announcement of the finding of flint 
imjdenKmts, associated wutli the remains of living and extinct species 
of mammals, in Paris. Amongst the mammals are Elephas primi- 
gennis, Elephas antiqnus, Bhinoeeros tichorJiimis^ Hippopotanms 
aniphihius, Bos primigenius^ Bos iaurus, Cervus Vanadensis, 
Cervns elaphus, &c. Further details arc given in two papers in 
tlw last number of tlie ‘Bulletin do la Societe Ocologique de 
Franc(‘,’ ‘ nanioly, “ Recherches archeologicjues et paleontologiques 
faites dans rinterieur de Paris,” by M Rcboux ; and “ Sur les 
iusiruments humains et les ossements d’animaux trouves par MM. 
Martin et Rcboux dans le terrain qnatornaire de Paris,” by M. 
Albert Gaiidry. 
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The last volume of the Transactions of the Etlinologioal Society 
contains so large a number of papers that wo can notice only a 
selection from them. In Mr. CrawforcVs paper “ On tlie Physical 
and Mental Characteristics of the ]iluroj)can and Asiatic Paces of 
Man,” the author arrives at tlio conclusion tliat between these races 
“ there is a broad innate difference, physical, intellectual, and 
moral; and that such difference lias existc'd from the eaiiic'st 
authentic records and is most probably (ueval with the first creation 
of man.” The same author has a pap<T on tlie llistoiy ot Writtem 
Language, in wiiicli he brings forward Ids ibeorOical viVws cai the 
subject, some of which ajiiiear scarcely in unison witii faids. Ho 
endeavours to sliow that written characters wc're us(‘d in Asia long 
br^fore they wtTO in Europe; and lie states tliat in tlie tiiiui of 
Julius Crnsar our ancestors were ‘‘ as illiteratt' as are ik'W tla* negroes 
of Ashaiiteo, or as were the cannil^als of New Zealand wluu (.\)ok 
first described them.” Ilis argument appiurs to ho that in Asia 
every nation has its own written alpliaht't, and sometinu's mon^ than 
one, except wlierc that of some other nation has sujiei'si'dod the 
original one, while in Europe the Greek and Poman charactm’s are 
in universal use. Indeed, ho states that “no race from the Enxiiie 
to the Atlantic, or from Greece to S(*andinavia, has (jver invenhd 
an alphabet.” Does not Air. Crawford know that tlie Pomaii 
alphabet superseded the Punic in Scandinavia and England, tliat 
tlie Ogham staves of Ireland are still older, and tliat other phom^tiii 
writings have hecii (bscovered whose age and nieaiiing arc as yet 
unknown ? 

Sir John Lubliock and Air. Frederick Lubbock, in a ]mp('r 
“ On the true Assignation of the Ihonze \Vea])ons, (fee., found in 
Northern and Western Europe,^' (Ldend witli considerable* success 
the antiquity of the weapons of the Ih-onzc age, in contravention of 
Mr. AVrighf s theory that they are of Poman origin. 

Air. Wright has a jxipor “ On the InteTcourso of the Pomans 
with Ireland,” in which he siiows that autlientic discovenie's of 
Poman coins have been madei in five Irish couutii'S, and all, with 
one exception, in the province of Ulster. Professor SteK^nstrup and 
Sir John Lubbock elescrihe the Flint Implements rc'cently dis- 
covered near Pressigny-le-Graiidc ; Air. Crawford has thr(‘e papeTS 
“ On the History and Aligration of Cultivated IMaiits in reiference to 
Ethnology;” and Air. P. Dunn contributes an article cniitM 
“ Archaeology and Ethnology : remarks on some of the Ix^arings of 
Arcliacology upon certain Ethnological Problems and lie se^are -lies ; ” 
but these and some other impers of interest we have no sjiace to 
discuss. 

A noteworthy paper by Dr. Faiidel, “Sur la d(!;couverto 
eroasements fossilcs hiimains dans le lehm de la valleo du Khin a 
Eguisheini, pres Colmar (Haut Phin)” has Ix'cn published this 
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year in the Bulletin of the Colmar Natural History Society. The 
human bones consist of a frontal and a right parietal, almost entire, 
belonging to the same skull ; and they were found associated with 
remains of tlie Bison, Eleplias primigenms, &c., in the Lehm or 
Loess of tlie valley of the Upper Khino. From their discovery the 
author infers that man existed in Alsace prior to those changes 
which, coming after the deposition of the diluvium, gave to the 
country its present outline. 

An International Congress for Anthropology and Prehistoric 
Arclneology is announced to be lield in Paris, under the Presidency 
of Larlrt, from tlie 17th to the 28tli of August inclusive. 


EXPLANATION OF THE PLATE, 

1. TiiSL*ri)'c<l slab of a cromlcvb near Iiallikeiiny, C^o. Meatli ; copicfl from 
Hie Proecotliiij's of IIk' Poyal Irisli Ac«i<l(.*niy, vol. ix., plale 12. 

Fi<?. 2. Si(l(‘-vie\v of llio in.scnbMl ('ronilceJ] inuar liatJila iiny, Co. lUeatli, 
wliowiiijj: tJjc iny('rib('(l circles on tlie niKler surface of the inclined slab (Fij(. 1), 
«*(.])icd from tin? Proccc<lin.^s of the Itoya^ Ac-adciay, vol. ix.. plate 11, Fi.ir. 4. 

Fig’. S. 'rraciiig of an inscriplion on a cronih'ch at 31{icroom, Co. Cork, 
copied Ifoiii tho Proceedings of tiie Koyal Irisli Academy, vol. ix., plate 1 1, Fig. 3. 

Fig. 4. Ogh'.irn Stone IVuin Dmihcl, Kilki'iniy, (’upied ji’om IVofcssor Stepliena’s 
‘Runic jMomuiiciifcd/ part 1, p. o7. 


:h- ASTliONO^IY. 

{Inchi'Ung (he P rooeodiuga of the lloijal Agronomical Society,) 

OnsEUVA'riox of the nndeor-shower of last November, and a oireful 
dis('ussi()n of Ihe ])henomona, Ijave rr.sulted in one of the most 
intert'sling diseovories which lias ibr many yiurs lu'en ellecfed by 
astroiumuTS. lu our last Chroniclt* we pointed out that the want of 
(dnSfT vat ions deti'rmining tho vidocity witli which the meteors 
travellcgl, l(*ft us, a.])]>ar('iii]y, no clioice hut to S(‘lect the most 
jirohabh^ period of nwolutioii, out of scvi'ral which accounted for 
the obsia’ved rrcurnnice of maximum displays. For I'l^asons tliere 
thsevissed, astronoiiK'rs selected a jxTiod failing short of one year by 
oiuj-38rd part. The most natural cxjilaimtion of the well-marked 
period of 331 years — the supposition, namely, that this interval is 
ilii) true period in which medeors complete a revolution around the 
sun — was looked on as far less prohabh'. The objections to this 
view are : — (i) dTie d p'iori improbability that an orbit of such 
eccentricity as the supposition implies, should intersect tho earth s 
or})it ; (ii) the further improliability that the iiitersoctioii should 
fall so n(^ar tho perihelion of the mote.or s orbit as to account for 
the position of the radiant-point ; and (iii) the difficulty of con- 
ceiving tliat an orbit of such extent should so plentifully 
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bestrewn with meteoi*s as to give a yearly recurrence of showers 
besides the great displays occurring at intervals of 33^ years. 

Leverrier, however, calculated the orbit on the supposition of a 
period of 331“ years. It is easily shown that the orbit has a mean 
distance exceeding that of Saturn ; and that, owing to its eccen- 
tricity, its apla^lion extends Ix^yond the orbit of Uranus. 

But the difficulty lay in deciding Ixdween this orbit and that 
adopted provisionally by Professor Newton, and supported by the 
strongly-expressed oj)iuion of Sir John Herschel. There was but 
one phenomenon available for the decision of this question — but 
the considemtion of this phenomenon brought th(i question imme- 
diately into the class of the abstrusest mathematical problems. On 
examining tlie datrs upon wliicli the shower appeared in former 
years, it is st'eii that tht‘Se dates fall later and later in tl\o year at 
each successive recurrence. Thus in tlie year 902 a.d., wli(3n tlio 
(earliest recorded shower took place, it occurred on Ocd. 12th o.s., 
or Oct. 17th N.S.; four wee^ks earlier than the present date of the 
shower. This corresponds to an annual displacement of the node 
of the meteors orbit by 102''’6, with respect to the e^iuinox, or l)y 
52"*4 with respect to the fixed stars. Now it is possible to calcu- 
late the secular motion of the node for an orbit of given period, 
though the problem has peculiar difficulties, either when Professor 
Newton’s assumed period is takmi, or when the eccentric orbit 
corresponding to the period of 33| y(‘ars is considered. Professor 
Adams has calculated the nodal motion for both cases. In the first 
case he obtained an annual retrogression of only 21" insh^ad of 
52"*4;. In the latter he obtained a retrogression of 28' in 33;!^ 
years, or about 50"-5 in one year, a result according so closely 
(considcjriiig the circumstances) with observation, as to leave no 
doubt that 33*25 years is the true period of the imiteoric orbit. 

A result yet more interc'sting appears to flow from Adams’s 
researc]i(!S. When the orbit of the meteors is calculated, it appears 
that its elements agree in the most remarkable maiiiuir with those 
of a periodic comet discovered in January, 1866. The following 
table exhibits tliis agreement : — 

Novonil>cr Mftoors. Comot I., Ifl66. 

Period • . . . yejxr (as.siimccl) 3S* 18 years. 

Mc^an distance . . • 10 ’11102 , . 10* 8248 

>]coentricity . . . 0’9047 . . 0*9054 

Perilu lion distance • . ()• 98,55 . . . 0 9705 

Inclination, . . .10® 40' . . 17® 18' 

Longitude of node , . 51® 28' . . .51® 20' 

Longiludo of jKirilielion . ,57® 19' , . 00® 28' 

Direction of inf)tion . . Keti’ogrado . , lletrogmdc. 

Close as the approximation apjx\ars, it would be yet closer if wo 
assumed (as we are free to do) that the period of the meteors is 
33*18 years instead of 33|, a professedly rough approximation. 

Singularly enough this particular comet is tno only one which 
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has been satisfactorily subjected to spectrum-analysis. Mr. Hu<?gins 
found that the nucleus was gaseous, and that the coma was either 
composed of (finely divided) matter in a state of incandescence, or 
shone by reflected light. The comet had no visible tail. 

Signor Schiaparelli had before noticed that if we suppose the 
August meteors to describe a very eccentric orbit (as their great 
velocity entitles us to do), the elements of their orbit, calculated 
from the observed position of their radiant point, agree very closely 
with those of the orbit of Comet II., 1862. The following table 
exhibits the resemblance between the orbits; — 

AuKti.st Meteors. Comet, JL, 1862, 

Poriholion distance . . O ' 9^43 . . . 0*90*26 

Inclination • • . 64*^ 3' , . , 66*^ 25' 

Lon^itinlc of perihelion . .943^^ 28' . . . 311*^ 41' 

lioii'^itudc of undo . • 16' . . . 137^’ 27' 

Dirccti<ni of motion . . Retrojrnide . . Kctrojrradc. 

The period of this comet, which it will be remembered was a 
largo and in other respects remarkable one, Jias been calculated by 
Dr. Oiipolzer to be about 142 years, and the orbit extends into 
space far beyond that of Neptune. 

Dr. Edmund Woiso, of Vienna, lias jiointed out tlie coincidence 
of many other observed meteor-tracks with cometic orbits. We 
conclude the discussion of tliis iiitcTestiiig subject with his sketch of 
tlie process by wbich tlie whole orbit of a comet is conceived to be 
strewn with meteoric bodies, not following each other in one jiatli, 
but dispersed many thousands, jwu'haps many millions, of miles on 
every side of the central track.- If we cemsidor, he says, the circum- 
stances under which a comet approach(‘s the sun, we shall see that 
individual particles must be repelled to a distanc'e where, “ colkjct- 
iiig under the original laws of aggn'gatiou around now centres ol 
gravity, they will revolve about tin; sun in orbits closely resembling 
that of the parent-comet. In tlie case of periodical comets, these 
dispersed aggregations will gradually collei*t along the whole orbit, 
and if the comet’s oibit interst'et, or approach very near to tlie 
earth s orbit, the phenomenon of periodic showers will be produced 
at the annual passage of tlio earth through the point of inter- 
section.’* 

Mr. Stone has detech^d a small error in Leverrier’s deter- 
mination of the Solar Parallax. The error lie's in the numerical 
work. Leverriers metliod is (in* theory at least) very beautiful, 
and is little known. TIk? erirth has an orbital motion around the 
common centre of gravity of the moon and earth ; the diameter of 
this orbit being about 6,000 miles. In LovcTriers method the 
earth’s motion in this small orbit is taken advantage of to deter- 
mine the sun’s distance. The size* of this subsidiary orbit being 
determined from the estimated mass of the moon, and the dis- 
placement of the siiu due to the cartli’s excursions in her monthly 
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orbit being determined from a careful examination of a long series 
of observations, the ratio of the sun’s distance to the moon s is 
determined by a simple calculation. Owing to a mishike in the 
numerical work, Leverrier took the moon s mass at -st- « 4 th instead 
of Tr.T¥th of the earth s. The eflect of the correction is to reduce 
the solar pardlax from 8"‘95 to 8"*91, con*esponding to*an increase 
of upwards of 400,000 miles in the sun’s estimated distance. The 
weak point of the method clearly lies in the great variation result- 
ing from a very small change in the estimated \'alue of the mooiVs 
mass. On this account tlie observations made use of are better 
fitted for the solution of llie inverse problem, the detenninatioii of 
the moon’s mass from the earth’s parallactic inequality ; and, in- 
deed, Delambre has already made use of this method for the pur- 
pose naiiicd. 

The corrected estimate of the sun’s distance, by Leverrier’s 
mode, agrees with Hausen’s detiTmijiation from the moon’s j>aral- 
lactic inequality. Jfr. Stone, who liad obtained tla^ value 
for the solar jiarallax from obsorvations of ]\lars, has lately dt'duced 
the value 8"*85 (with a possil.)L‘ error of ()"*U5G) from the (rreen- 
wich lunar observations made near the epoch of maxiuium lunar 
parallactic inequality. It is (o Ixi noticed that when Mr. Stone 
S 2 )eaks of the last-nained iia^quality as correfipondhifjf to the earth’s 
parallactic inequality, la; must be understood as s[)ealcing merely of 
nominal corresj^undeiicc, tlu‘ two inequalities Ixung quite distinct in 
character. 

During the late opposition of ]\[ars, I\rr. Huggins made several 
observations of the i)laiiet’s specti’um. As in former observations, 
groups of lines were seen in the blue and indigo, but it was not 
found possible to measure these so as to detm-mine whetlaT th(‘y 
are solar or due to the planet’s atmosjdK'n'.. Again, also, many 
marked lines wcto seen in the red. On February 14, I'aint lines 
were seen near D, and wore judged by Mr. Huggins to be duo to 
absorption by the planet’s atmosphere, as, although similar to lines 
seen in the solar spectrum when the sun is low, Mars was not low 
enough for the production of the lines, which were not seen in the 
moon’s spectrum thougli she was lower than Mars. The spectrum 
of the darker portions of the disc was loss brilliant than that from 
tho lighter part, indicating equality of absorption, and that the 
colour of the darker parts is nearly, if not quite, neutral. 

Mr. Huggins concludes that the ruddy colour of Mars is not 
due to its atmosphere, but to the materials of tho planet’s body; 
and he remarks that the polar regions show no colour, though the 
light’ from them traverses a greater dei)th of atmosphere than that 
from the central parts of tin; cjisc. This evidence seems conclusive ; 
but Mr. Huggins quotes, os additional evidence, the views of Dr. 
Zollner respecting (i) peculiarities in tho rate at which the 
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bri/^lituess of Mars varies with varying phase, and (ii) the greater 
briglitiiess of the disc near the limb.* ZoUner ascribes these 
peculiarities to the slope of elevations on the surface of Mars. ]\Ir. 
Huggins accepts this view as probable, adding tliat “it is im- 
portant to remark in this coimection that the darker portions of 
the disc gradually disappear, and the coloured portions lose their 
distinctive ruddy tint as they approach the limb.^’ This cir- 
cumstance ajfpears to prove, however, that a considerable por- 
tion of the light from the limb has been reflected before 
reaching tlie planets surface. If Zbllner s supposed mountain- 
slopes (whoso angle he determines at 70“’!) existed, we should find 
brighter colours as well as brighter light near the limb, unless we 
su])jx)sed all the mountaindops coloured and their declivities white. 

On every hand we receive confirmation of Dr. Schmidt s dis- 
covery of the disappearance of the lunar curator Linne. After a 
(*ai\‘ful discussion of the evidence, Schmidt comes to the conclusion 
that tlie change whi(‘h has actually taken place corresponds — only 
on a greatly magnified S(*ale — to the changes produced by much 
volcanoes on our own earth. He conceives that the whole of the 
iiihanal part of the crater has b(‘^‘u filled up by erupted matter, 
winch has further ovorllowed, so as to ohliterato under gently- 
sloping decliviti<'S tlu^ once sleep outer walls of this vast crater. 
The matter within the cratcT seems to have cotded since Schmidt, 
Secchi, and other observe ts have dcdc'cted a miiiiito depression 
nearly in the middle of the light spot which now marks the jhice 
of the crater. If W(*. rememlx'r that the crater was dc'seribed by 
Lohrman, ih'er and Miidler, and otljers, as “ very large ” (nearly six 
miles iUToss) and “ very deep,’' wo must recognize the tact that lunar 
volcanic activity is iar fVoiii being (‘xtinguished. 

Tli(! eclij)se of tlu* sun on March (Jtli, like' most partial eclipses, 
presented no feature's dc'sorving of sjx'cial comment. The occur- 
rence of a severe snow-storm in the u]>per ri'gions of the air 
during the ju’ogress of the eclijxse (accidentally discovered by 
]\Ir. Browning while changijig the focus of his telescope), is so far 
noteworthy, as it confirms tlie o])iniou expressed by many astro- 
nomers, that although the total eclipse of August, 1868, occurs at a 
season when in certain parts of India travi'rst'd by the shadow fine 
weather is ordinarily exiiected, yet unfavourable changes may take 
jilace in the weather during the actual ])j’ogress of the echpse, and 
through causes corrt^sponding hmiporarily to those which produ(?e 
the regular breaking up of the fine seast>n. AVe trust this antici- 
pation will not be verified, and that astronomers will successfully 
avail themselves of one of the most favourable opportunities that 
could ever be afforded of determining the real nature of the rai 
protuberances, and other phenomena visible in a total eclipse. 

We liavo to note an error in our last Chronicle. The deter- 
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mination of the epoch (850,000 years ago) at whi(;h the* earth’s 
orbit attained the greatest eccentricity it lias had during I he past 
million years is due to the luliours of Mr. Croll, who has calculated 
a table exhibiting the eccentricity, position of perihelion, &c., of the 
eartli’s orbit during the above-nam^ interval. 

We remind our readers that on the 2l8t of August, Jupiter will 
be without visible sateUites from lOh. 4m. p.m. to Jlh. 4ym. p.m. 
The hours of disappearance and re-appearance m the several 
satellites were given in our last. 

On August 9th, lOth, and 11th, the St. Lawrence meteor- 
shower may be looked for. Unlike the November star-shower, the 
August shooting-stars appear almost as frequently lefore as after 
mi(lnight, the radiant-point being above the horizon throughout the 
night. 

On April 3rd, M. Teinpel detected a telescopic comet. 


PnOCEEDINGS OF THE ASTRONOMICAL SOCIETY, 

Mr. Tennant has computal the path of the moon’s shadow, 
August, 1868, across the peninsula of India. Tlie central lino 
passes from near Viziadroog, on the western coast, to near Masuli- 
patam on the eastern, the duration of total obscuration being 
5m. 1 2s. at the first place, and 5m. 45s. at the second. 

IMr. Brothers sue(X)edal in taking twenty photograjdis of tho 
sun during the echpse of March 6th. Mr. Browning’s observation 
of the eclipse is noteworthy on account of the ap})lication of a novel 
method of viewing the sun. A disc of glass having plane and 
parallel sides was inserted in the open end of a reflecting telescope. 
The outer side of the disc was coated with a thin film of pur(.* 
silver, by Liebig’s process. This delicate metallkj film refloctod 
nearly the whole of the heat, and the greater portion of tho light 
of the sun’s rays, its transparency being sufficient, however, to 
enable enough light to jiass through it into the telescope to render 
very small markings on the sun’s surface plainly discernible 

Mr. Stone discusses the possibility of a change in tho position of 
the earth’s axis, owing to ‘‘frictional action connected with the 
phenomena of the tides.” After a careful examination of two 
hypotheses, between which the truth in all probability lies, he 
arrives at the conclusion that the frictional action of tho tides “ is 
not available as an explanation of those scicular changes of cjjmato 
which geologists have shown to have taken place on our earth/’ 

Mr. Joynson presents the results of observations of the planet 
Mars during the late oj)position. He considers that there is a 
permanent dark band extending all round the planet, with only .one 
narrow break in it. But this description is tar from presenting the 
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reixl complexity of the arrangement of continents and oceans on 
tlie Huiitluaii hemisphere, with which Mr. Pliillips s chart and Mr. 
Dawc's’s admirable (and consistent) views have familiarized us. 

We have an account of a meh^or-shower seen at “ noon, under a 
cloudless sky,” in Australia, October 25, 1866. One part of the 
doscMiption is not intelligible ; we are told that ‘‘ during (? after) 
the whole display the was filled with a phosphorescence so 
strong that it gave considerable light to the earth. A river at 
some distance, which in the clearest moonless nights is invisible 
from here, glistened quite brightly, even when scarce a star was to 
be seen through the clouds,” — the hour being noon, and the sky 
cloudless ! 

Mr. Masters sends an account of the November meteor-shower 
as seen at Kislmagur, Bengal. He determined for the radiant- 
point a position very near tliat assigned by observers in England, 
taie apex of the Zodiacal light appeared to be some degrees south 
of the radiant-point. 

M. Hoek, in a letter to Mr. De la Hue, discusses the question of 
solar spots. Taking the mass of a planet and the inverse cube of 
its distance as the measure of the planet’s influence in raising waves 
of disturbance on the sun, he assigns to Mercury, Venus, the 
Earth, Mars, Jupiter, and Saturn, cflects proportional to the 
numbers 12, 21, 10, 0, 23, and 7, resj)ectivoly. This estimate is 
undoubtedly mor(3 correct than that refeind to in our last Chronicler 

Sir John Herschel luis presented to the Eo\ aI Ash’onomical 
Society a series of MS. charts, containing the estimated magnitudes 
of nearly all the stars vi>ibl(* to the naked eye in both hemispheres. 
The labours of Professor Argeland(T in the same direction, having 
been given to the world while Herschel’s work was in progress, ho 
was induced to relinquish a task of great labour, and henceforth 
only of secondary interest. But a large amount of labour having 
Ixien bestowtd on the subjevi.. Sir John con.sid(3red, and all interested 
in stellar observation must agree witli liim, tlnit it would bo a pity 
that the charts should not k) preserved. 

Mr. Stone has investigated the qu(»stion of the sun s motion in 
space by a new and very simple method, founded, however, on 
views alr(3ady arrived at on tliis question. He arrivc'S at the con- 
clusion that there is decisive evidence of the sun’s motion, but that 
the effexjts of parallfictic displacement arising from this motion are 
on the average much smaller than the ind(‘peiident proper motions 
of th|| stars. 

Mr. Chambers has compiled a catalogue of temporary stars. 
Many of the objects included in this catalogue were doubtless 
comets. 

We commend Mr, Dawes’s paper on the micrometrical measure- 
ments of double stars to the careful study of the telescopic observer. 
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Mr. Cleveland Abbe presents a paper on the distribution of 
Nebulae. He finds evidence that clusters and planetary nebulae 
belong to the Via Lactea, while other nebulae form independent 
systems, of which the Nubocuhe are members. It does not appear 
to have occurred to those who have dealt with this subject, tliat the 
marked absence of nebulae from the zone of the Via Lactea affords 
as striking evidence of a close relation between the nebular and 
sidereal systems, as the contrary phenomenon of aggregation along 
that zone would have aftbrded. 

Jfr. Kincaid describes an instrument called a vietrochrome, for 
detecting changes of star-colours. Such changes have only been 
certainly noted, as jT.d, in the case of Sirius and 95 Ilcrcnilis. 
They are vtay difliciilt to dcdect, since observers differ greatly in 
their estimate of colour. S})ectruin analysis n^quirc's “ superlatively 
fine” weather, and is also for other rt'asons surnainded by great 
and numerous di the ulties, wliich rc aider its ap])lication almost im- 
practicable. The great ditii('ulty, so far as other methods arc; 
concerned, lies in th(‘ selection of a statulard ot rcdenaice. A 
painted scale, like tliat given by Admiral Smyth, is ol)j(iCtionable 
on account of llie ojjacity of its colour ; and is j‘iirth(T not sufii- 
ciently reprodueililf. Pre{*ious stones are l)eyond tla^ reach of most 
observers. It has been suggest(.*d ly ]\[r. Proctor that th^^ illumi- 
nation ot‘ a minut(‘ white disc in the focus of a ])ositivo eye-piece^, 
“through dilfeieiitly coloured glasses jilaced on a rotating dis(!,” is 
a method which might be employed with advantage. Mr. Kincaid 

E efers the use of chemical solutions (a method sugge^sted by Mr. 

uggins). 11(3 us('S a rotating drum with six equidistant op(3nings, 
three of which are so construct(.\l as to admit llat-sid(‘d stoppei( 3 d 
bottles containing ditferently coloured chemical si.dutioiis; the otlier 
three openings transmit th(3 normal light of th{3 lant(3rn. l>y wholly 
or partially covering oji(5 or more of th(3 former ojionings, and by 
conimunicating ii ra[)id rotation to tli(5 drum, it will be possible to 
reproduce the light of a paithudar star. This light thrown into 
the telescope produces the imago of an artificial star. 


4. BOTANY, VEGETABLE MOEPHOLOGY, AND 
PHYkSIOLGY. 

America. — Origin of the Canadian Flora, — Dr. Dawsmi, of 
Montreal, has j)ublished in the ‘ Canadian Naturalist ' a list oT some 
8peci(38 of plants he has found in the well-known deposit of Leda- 
clay at Green’s Creek, on the Ottaway, from wliich he has been 
able to arrive at a satisfactory (3stimate of the climate prevailing 
there at the time of their deposit. Among tho si^ccies axe, IJrosera 
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rotundifolia, L., Potentilla canadensis, L^, Populus balsamifera, 
L., Potamogeton pisillm, L., and Pe^foliatus, L., and others. From 
tho list, it appears that the plants found are a selection of the most 
hardy species from the present Canadian flora. Dr. Dawson shows 
that this cannot have been an accidental selection, nor due to the 
river bringing refuse from more northern latitudes. Hence we 
must infer refrigeration, and that there was such an amount of re- 
frigeration as these plants seem to indicate is l^orne out further by 
what would necess^irily occur were the land again submerged to the 
extent that it was jit the time of the deposition of the Leda-claj, 
A climate like that of the Labrador coast would be tlie result. 

Australia. — Culture of Fruit Trees. — Dr. George Bennett 
publishes an interesting account, in tho ‘Journal of Bohiny' for 
April, of the extensive orangeries and otljcr fruit-gardens near 
Paramatta, New Souili Wales. Ojanges, Lemons, A])ples, Peai*s, 
Loquats, Apricots, Peaches, and sujX'rior varieties of Grapc's are 
grown in great profusion, botli f(W export and home consumption, 
and exhibit a most striking instance of th(* success attendant on 
well-directed etlbrts at acclimatization. The orange, appl(\ and 
lemon trees of Jlr. Pyc, of Paramatta, an* grown in a soil ('onsisting 
of a very poor sandy loam, from which d’o]) out all over the region, 
large sandstone rocks, the trees being ])lanted around and between 
them. In Azores many of the oj’ange gardens are formed in 
places where there is oft(‘n not a gn ater de[)ih of soil than 18 or 
20 inches above the shatt<Tc‘d volcanic ash. In N(Av South Wales 
the orange trees frequently giv(‘ three crojys in tho year, the fruit 
of each crop ditlering e.onsiderably in form and size, but all being 
of excellent flavour. Ojuiiges fr(‘qnenily remain on tJio tree over 
fifteen months, and vheii gathered are in (‘xceihmt conditioji. The 
largest trees grown in this orangery Avere over oo feet in laught and 
about the same diameter, such a size bihig \evy nanarkable. In 
an orangery in which there were, about 70 trees to the acre, Dr. 
Bennett states that ten oji the average yielded bbO (lozen oranges 
in one year. Tlie Avladesak^ pric(y at Avhiidi they arc sold is from 
7d. to Sd. a dozen, anything over 2d. per doztm remuiu'rating tho 
grower. Tin* greater number are exported to Tasmania, llelbourno, 
and New Zealand. Dr. Bennett also oxju’osses his belief that tlu^ 
thin-skinned pipless oranges which are sometimes called the “ St. 
MichacFs oranges,” are only tlie result of age and careful cultiva- 
tion of the tree which produces them; it ap])cars that they cannot 
be gojj^from seedlings or young cuttings. Wax models of somi^ of 
the fruit and photographs of the trees in these AuvStralian orangeries 
have been sent to the Paris Exliibitioii, wIku’c* it is believc'd they 
will compai’e very favourably with those of the Northern Ht^rni- 
sphero. 

Edible and Poisonous Plants of the order Apocynca^ie, — Dr. 
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Bennett describes an edible plant, Ahionia eduliSj found in New 
Caledonia — the natural order to which the Tan^hina Poison-ti'ee of 
Madagascar belongs — as also the Strychnos, or Nux vomica, and the 
Oleander ; the same order, on the other hand, includes the useful 
Hya Hya, or Milk-tree, of Denierara (Tabermcmoniana), the Cream- 
fruit-tree of Sierra Leone (Eoupellia), and many others. The 
A^sionia edulis is a climbing plant, the friiit- 2 ) 0 cls of which are 
much uschI in New Caledonia both by natives and Europeans as an 
esculent vegetable. Another species of Ahtonia^ which is of con- 
siderable use dietetically, is the A. condrieta. It is the Bitter Bark- 
tree ot the colonists, and was supposed at one time to have the 
properties of Quinine. It really, liowovcr, more closely resembles 
Qiia^ia, and is used as a tonic and for prej)ariiig ‘‘ bitters.” Dr. 
Bennett directs attention to the desirability of cultivating both these 
plants with a riew to their economic applications. Mr. J. F. 
Wilcox has sent samples of the bark, wood, and decoction of Alstonia 
consfricta to the Paris Exhibition. 

England. — The Colouring Matters of Plants, — Tliough this is 
hardly the place in which to notice the optical arrangements and 
working of ]\rr. Sorby’s spoctroscope, we iriay draw attention to 
some of the results which h(3 has obtained from its use in investi- 
gating vegetable colours. At a late molding of the Eoyal Society, 
ho described a new method for registering, by means of an inter- 
ference spectrum, the jiosition and character of the absorption 
bands obtained in a spectrum by the interposition of a coloured 
solution between the spectroscope and source of light. He has also 
made use of the action of sulphite of soda, citric*, acid, ammonia, and 
other reagents for separating or modifying th(‘sc solutions, and has 
been able to distinguish above 100 distinct colouring matters. The 
blue of one flower is not the blue of another, nor are all pinks, 
greens, and yellows of the same component parts. Two or evmi 
more separable colouring nrdters imit (3 in many cases to give a 
petal its particular tint and often one of those is ])cculmr to the 

S lant The most remarkable facd which Mr. Sorhy ai^pears to 

ave elicit(3d is that (in all probability) the absorj)tioii bauds of any 
single colouring matter occur at equal distances in the spectrum 
(allowing for dis 2 )ersion) and hence that wo may infer the prcsencii 
of more than one colouring matter in a solution which gives absorp- 
tion hands disposed at unequal intervals. 

Alleged^ dfew British Heath. — Dr. Ilanee writes in the ‘ Journal 
of Botany ^ for June, that fifteem years since he gathered in South 
Devon, near Newton Ahlx)t, an Erica, which at the time ho con- 
sidered to be E. niediterranea, the rare species which grows in 
Ireland. He now, howewer, considers the species to Ije E. carnca. 
This last species is found in Switzerland, Austria, Germany, Italy, 
Dalmatia, Hungary, and Greece -not in France— whilst K mail 
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terranea is met with in Ireland, France, Spain, and Portugal. 
Whether the species he the Irish or Swiss species, its occurrence 
ill Devonshire is sufficiently remarkahle, and should cause careful 
search in the loaxlity, which Dr. llance expressly states was quite 
wild and distant from cultivated land. At ihci same time very great 
importance cannot be attached to an idcaitification resting on a 
solitary specimen gathered so long since, and which may have oc- 
curred under circumstances which would exjjlain the matter, but 
which have now escapf'd Dr. Hance's recoilecdicm. 

JDoubh-jioivcred linminculus, — Dr. ]\raxw(dl Jlasters describes 
a case of double-flower in llanunciihis fwaria, the chief interest of 
whicli resides in the structure of the caiqicls and ovules. The 
carpels were 02 )en, and the oviih'S spmiig from the inner surfaces of 
these carpellary leaves like little buds. The occuirrence of two 
ovules instead of one, in these monstrous iruits, is noteworthy, as 
also the tact of their originating neither fnmi the margins of the 
carpellary leaf, nor from a prolonged axis, but from its inner sur- 
face. The rarity with whicii ])erfect seeds oi llaunnculus jicaria 
are formed is to be attributed to tlu^ deficicuicy of pollen in the 
anthers of these flowers. llanunculus aurkoinus is frequently 
sterile, and other i)lauts of the ord(T exhibit a frequent tendency to 
tlio unisexual form. 11. Imlbosiis has not been recorded with 
unisexual flowers, but Dr. Masters recimtly med with a luxuriant 
sjx'cimen of this sj^ecies in which every ihwer was fertilizc'd, 
although there wtTo no ijcrfi^ct stamens in the flowers. 

Bahington's Manual of Botang . — A sixth edition of this work, 
so highly vahuxl by eveuy English critical botanist, has just been 
publislied. Fifteen plants are admitted into the manual as genuine 
additions to the British Flora, xvhile five sjx'cies are recognized as 
certainly naturalized foreign species. Nearly all of these species 
have been recorded, and some of them figured, as they wore dis- 
covered in Dr. Seemau’s very excellent journal of Jjotany. It has 
been remarked that the comforts and duties of a Univei'sity cliair 
too often divert its occu 2 )ier from those labours which were the 
stcpping-stonc's to the honourable ])osition. This assuredly is not 
the case with Professor Babington, nor Jo we know of any chair at 
either of the English Universities of which so unpleasant an 
assertion ^iould bo maintained with truth. 

New Lichens from Cader Idris . — The Eeverend TV. A. 
Leighton, in the Juno number of the ‘ Annals,’ describes a licheno- 
logical tour in the neighbourhood of Dolgelly. Cader Idris a 2 ) 2 x,\ars 
to bo a wonderfully producAivo locality in tlie way of hcheiis and 
mosses, the only disadvantage it iwcseiits to tla^. collector being 
that wliich befol Mr. Leighton — that of losing the path on the 
mountain in misty weather while absorbed in the sear<.‘h for speci- 
mens. By his excursion Mr. Leighton has added to our British 
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Flora a score of new lichens, of which six are entirely now to 
lichenology, and also a new species of Sphoeria — thus proving that 
our Welsh mountains, if thoroughly searched, would yield an 
abundant harvest of good, rare, and novel lichens, and probably 
many novelties in other natural orders. Dr. Fraser, who accom- 
panied Mr. Leigliton, adds a list of more than fifty species of 
mosses, which he found near Dolgelly, chiefly on Cader Idris. 

Protopliiffa , — While botanists generally and studeiits of Diato- 
maccrT especially must feel the loss of so ardent an observer as the 
late Dr. Greville, it is gi’atifying to find that others are coming for- 
ward in his especial field of research. In the last number of the 
‘Microscopical Journal,’ Dr. Lauder Lindsay describ(‘S some muv 
sixKues of Diatomaceai and Desmidiacca) from New Zealand, and 
makes some valuahlo remarks upon liie distri])ution of die Proto- 
phyta, and their representatives in New Zi'^alaiid. ’ Tlie Lev. Eugene 
O’Meara, in the same journal, describes (‘leven lujw Jind several rare 
forms of Diatomaccic which wc're dredged on tljo W(‘st coast of 
Ireland, liy Dr. E. Perceval Wriglit, of Dublin. 'J1ie gathering is 
chiefly interesting on account of the ninu])er and rarity of the 
known species and the largo jierccntage of nvw specie's. 

FmiNCE . — Spontdueom Movemfuii^ in Colo(*asia. — M. Lecoq 
communicates to the ‘ Comptes Pendiis ’ a notice of some extraordi- 
nary vibrations which he has observed to occur regularly in the 
leaves of the Colorasia cseidenta. The movemenls were sufficiently 
violent to sot small bells linging which W( 0 V' attacJjod to tlio plant, 
jind thus indicated to 51. Lecoq the time of tli(i phenomenon. Tlie 
vibrations were from 100 to 120 a minute. The plant was kept in 
a hothoiist', and was quite free I'roni draughts or currents of {lir, 
which could produce the agitations observ(;d. 51. G. JIusset pub- 
lished some observations on this plaiit some time since ; ho did not 
observe the movements of the leaves, but noted that duiing prmfo- 
liation the sap was ])rojected from iho leavr\s to a distance of several 
centimetn'S througli two orific(‘S, in tlio form of stomata, situated at 
tlie apex of the h'af. Eighty-five drops wore projected in the 
minute. Tlie most probable ex])lanation of the movements offered 
]jy M. Lecoq is that in Ins plant, for some reason or other, since ho 
did not observe any projection of sap, llie terminal orifices were 
inactive, and that the projecting fontc was thus converted into a 
vibrating force. » 

Germany. — The Function of Chlorophyll in the Chemistry of 
Plant Life, — Dr. Ferdinand (John, of Bresku, in a paper “On the 
Phycochromaceie and Florideeef in the eTanuary number of the 
‘Archiv^fiir Mikroskopische Anatomic,’ describes at some length 
the colouring matters* of various low forms of Algm. He shows 
that the colouring mattcT in all — red, blue, green, yellow, or 
brown— contains Chlorophyll, or a closely allied bcxly, and" main- 
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tains that ClilorophyU (or some closely-allied modification thereof) 
is contained in all growing plants, as the principal actor in the pro- 
cess of assimilation, acting perhaps in. a manner analogous to that 
which Tihe oxygen-carrying constituents of blood exhibit in animals. 
Dr. Cohn has also recently shown elsewhere that the presence or 
absence of Chlorophyll in the lowest forms of Plants and Animals 
has a very important Wring on their direction of motion. They 
always move towards the light, and if variously coloured light be 
used, towards the highly refractive actinic rays in preference to the 
thermal red ones. 

Dr. Cohn believes that the deeouipositiou of carbonic acid and 
the evolution of oxygen through the (Jlilorophyll, under the influ- 
ence of light, offer a fair explanation of some of the movements of 
these minute coloured organisms. 

A fragment of clialk coated over one half wnth a resinous 
cement and placed in dilute acid is ])rojoct<xl with the coated 
surtacc foremost, by the evolution of ('arhonic acad from the ex- 
posed extremity. In a similar manner, Dr. Cohn supposes that the 
clK'inical action induced by tlie action of light on tlie chlorophyll 
aggiv\gated at one ])avt of such bodies, fis the Osrillarifv or Eughna^ 
may give rise to tho.S(5 axial rotations wliicdi ireqiKuit ly become appanmt 
as longitudinal motion. Dr. Cohn also mentions c{;rtain Usclllarue, 
namely, the genus Beggidtoa, wliich, probably by the decomposition 
of sulphates, dcweloj) free liydrogen -sulphide in the water in wliicli 
they thrive. Since this grou]) of alga^ alone can flourish in liot and 
strongly saline solutions, lie sugg(sts lliat it is probal)le that the 
first organisms wliich wcui' present in the primordial sea wliicli 
(‘overed tlie eartli, and was of vtTy Ingli te,m]>o rat lire, if we may 
reason upon the indiietions of geologists, wcsr«.‘ OiicUlariiv or rather 
ChroococcaceaK 

The Situation of the Alkulolds in the Baric of the Cinchoiifv . — 
Any facts relating to the sources or sujiply of ()uinimi must Jiavo 
coiisiderahle interest. Some years since M. AVigand trie<l to 
demonstrate that the alkaloids of the Cinehonas are developed in 
the lilxu*. He obs(‘rv(‘(l that thin sections of thi‘ bark soa.ked 
in cochineal became staiiud more struiigly in iliat laycT which 
is known as lilior, than in tliat part of the hark called paren- 
chyma ; and from this lie coiicludoil that quinine was more 
abundantly present in the liber than in the parenchyiiia, acting as a 
mordant. M. Carl Midler, having failed to confirm M. Wigand's 
observations, has adopted a diflerent method of examination. He 
by a very ingenious process separates tlie liter and parenchyma, 
and then analyses the two sejiaratcdy. He finds that ih(' parenchyma 
contains 9*87 6 per cent, of quinine, whilst the liber only contains 2*462 
per cent. It appears also that tho quinine is the more abundant in 
proportion as tne bark is morie developed, which would lead one to 
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suppose that the production of quinine is in relation with the 
formation of the liber. This consideration has naturally led 
M. Muller to inquire at what period and in what region of the bark 
the first appearance of the quinine takes place, and he proposes to 
take up this question as soon as he can procure a sufficient number 
of living Cinchona-plants. 

Fungi-s])ores. — Professor Karsten has published some observa- 
tions on the stylospores of Spheeriee. Sphoerive were found in the 
opened anthers of Fiiselua sphndens, which when placed in water, 
gave exit to a white tortuous thread, which quickly broke up in 
the water, into innumerable simple oval vesicles. These vesicles 
when moisten(Hl with dilute solution of icxline acquired, like starch, 
a beautiful violet colour, and when preserved in glycerine, disappe ared 
in a little time. This is probably the first known exam])le of 
a starch-R'action in tlie spores of Fungi, as which (and inde(‘d, as 
stylosporc's) the corpuscles notol must be n^garded, and although 
a similar reaction of the sport's was observed by Currey in the 
Lichens, and in the plant iianuvl Amylospora tremeUoides })y that 
botiinist, it is nevertheless worthy of notice as certainly a very rare 
occurrence imiong these plants. 


5, CHEMISTRY. 

{Including the Proceedings of the Giemical Society.) 

In recording recent discoveries and progress in Chemistry, we may 
in the first place mention two facts which have, however, as much 
relation to physics as chemistry. The first is a now determination 
of the density of ozone., by M. Soret. We have already recorded"^ 
the conclusion to which M. Soret was led by his former experi- 
ments, viz. that the density of ozone was one-and-a-half times that 
of oxygen, or 1 * 658. This conclusion he has recently confirmed, 
by determining the rate of diflusion of ozonized oxygen, which was 
found to correspond exactly with the rate required by Graham's 
well-known law. 

We have in several numbers referred to the invaluable labours 
of M. Berthelot on the Hydrocarlx)ns, and not long siiicef to his 
important paper on the action of heat on these bodies. His more 
recent experiments have been devoted to the oxidation of hydro- 
carbons, and have yielded interesting results. Acietylene, C 4 H«, 
only differs from oxalic acid by wanting eight atoms of oxygen. 
M. Berthelot finds that these can be added directly; and tlius, 
seeing that he has alrcmdy formed acetylene by the direct union of its 

♦ Vol. iii., p. 261. f Page 78. 
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elements, we have oxalic acid built up by the successive combination 
of its constituent elements. In order to produce oxalic acid in this 
gaseous acetylene is shaken up with a strongly alkaline 
solution of permanganate of potash, added gradually as long as the 
solution is decolorized, and taxing care to keep the flask cool. When 
the operation is ended, the solution is filtered from the binoxide of 
manganese. The oxalic acid will be found in combination with the 
potash, and may be separated by means known to every chemist. 
Formic and carbonic acids are produced at the same time as oxalic 
acid, no doubt, M. Berthelot states, by the splitting up of some 
nascent oxalic acid. 

Several other hydrocarl)ons were experimented with in the same 
way. Ethylene gave the same products as acfdylene. Allylene 
gave maloiiic, acetic, and carbonic acids. Amylerie gave oxalic, and 
a mixture of several others, probably pyrotartaric, succinic, and 
malonic acids. Styrolene yielded Ixiizoic and carbonic acids. 

M. Berthelot has also succeeded in forming toluol synthetically. 
The formula of toluol, C ,4 Hh, indicates the addition of marsh gas 
to benzol with the elimination of two atoms of hydrogen. 

- 2 H. 

'i'oltiol. Marsh Gas. Bcuzol. 

The excessive heat required to effect the direcd combination of these 
bodies was fatal to the existence of toluol, and a product of its 
condensation, anthracene, was obtained. By l)riiiging them together 
in the nascent state, however, the desired combination was effected, 
and toluene formed. Tliis was done by submitting a mixture of 
acetate and benzoate of soda and lime to distillation. Besides 
toluol some other hydrocarbons were produced, which M. Berthelot 
regards as higher homologues of toluol. 

An impo'rtant paper On now Hydrocarbons obtained synthe- 
tically” has lxx*n published by Fittig & Bigot. For this we must 
refer the reader to the erigijml, or tlie translation indicated below.* 
The researches of Mr. P. Gricss On a ne w Series of Organic 
Compounds, in which Hydre)gen is replaced by Nitrogen,’’ have led 
him to the discovery of a highly explosive* serie s of salts, one of 
which he proposes as a substitute for fulminating mercury. This 
is the chromate or chlorochromate of diazobenzol. According to 
the French patent, it is pn'pared in the following way:— One 
equivalent of hydrochloratc of aniline is mixed with two equivalents 
of hydrochloric acid, and to these one equivalent of nitrite of soda 
in strong solution is very gradually added. The mixtime is left to 
itself so long as any nitrogen is disengaged. In this way diazo^ 
benzol is produced. To precipitate the salt named above, a con^ 
centrated solution of one equivalent of bichromate of potash in ona 

♦ * Ann. der Ohem. n. Pharm/ Bd. exU,, p. 160. ‘ The Ijaboratury/ vol. i., p. 121* 
VOL. IV. 2 P 
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equivalent of hydrochloric acid is added. It is unnecessary to say 
that the precipitate must be collected and dried with the greatest 
precaution, since its explosive force is said to surpass that of fulmin- 
ating mercury. 

While on the subject of explosive compounds we* notice Mr. 
Abel’s paper on the “ Stability of Gun Cotton,” read at the meeting 
of the Koyal Society on April 4.* One objection brought against 
the use of gun cotton is its liability to spontaneous changes, some- 
times resulting in explosion, and in other cases rendering the cotton 
useless. This, as was stated by Mr. Crookes in an article in our 
first volume,! is simply the result of imperfect manufacture ; an 
opinion which the experiments of Mr. Abel confirm. Tri-nitro- 
cmlulose, or perfect gun cotton, is not liable to any spontaneous 
change ; “ but the best manufactured ai4iclc may contain some 
organic nitrogenized impurities of comparatively unstable pro- 
perties, which have been formed by th() action of nitric acid upon 
foreign matters retained by the cotton fibre, and which are not com- 
pletely removed by the process of purification” — that is boiling the 
raw cotton in a solution of caustic iilkah. It is these impurities — 
not usually amounting to more tlian two per (‘ont. — which are 
prone to change when gun cotton is stored in the dry stixte. 

The first result of the change is the production of a little free 
acid, and if the change Ixj allowed to proceed it goes on to the com- 
plete destruction of the cellulose j)roducts. But the experiments of 
Mr. Abel show that the change may be arrested at the primary 
stage, and the stability of the material ensured for ever. This re- 
sult is obtained at once by uniformly distributing through the 
cotton a solution of carb()nat(^ of soda. One per cent, of carlx)nate 
of soda, Mr. Abel has found, will afford to the material tho power 
of resisting any serious change, evcui wlien exposed to such tem- 
peratures as would cause the decomposition of pure and perfect gun 
cotton without this protection. 

Water perfectly protects gun cotton from alteration. Actual 
immersion is not necessary ; if only damp to the touch it undergoes 
not the slightest change, and may be closely packed in large quan- 
tities without risk. The safety from explosion Mr. Abel cou- 
rageously illustrated by taking two or three pounds of damp cotton 
in his liand, and plunging a red-hot poker into it. Thus gun 
cotton damped with a proper amount of carbonate of soda solution 
may be transported without risk to any part of tho world, and may 
then be easily dried for use ; and it is a curious fact tliat while ragv 
cotton requires a temperature of not less than 240'^ F. to drive off 
all moisture, ^n-cotton becomes perfectly dry at about 180^ F. — 
the heat required to explode being 300°. 

♦ ‘Proceedings of Royal Society/ vol. xv., p. 417. 

t ‘ Quarterly Journal of Science/ vol, i., p. 407. 
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Gun cotton is however hygroscopic, and on this account has been 
found uncertain when made into cartridges. A sportsman, for ex- 
ample, would make good shooting in the early part of a damp day, 
bad in the middle, and worse in the afternoon. This objection to 
the use of gun cotton, so much to be recommended on other 
accounts for sporting purposes, has been obviated by the Messrs. 
Prentice, who now enclose each cliarge in the thinnest possible 
coating of india-rubber, by which the access of moisture is com- 
pletely prevented. 

Of two other important papern communicated to the Eoyal 
Society we can only give the title's. The lirst is by Mr. H. 0. 
Sorby, “ On a Definite Method of Qualitative Analysis of Animal 
and Vegetable Colouring Matters by means of the Spectrum Micro- 
scope.”* This is really a continuation of tlie exp(*riinents described 
in an article in our own pag('S,t made with improved apparatus 
and a more definite aim. The ])aper requires very careful reading 
at length for the full understanding of its (ontents. While on this 
subject we may refer the n'ader interested in the matter to a 
valuable paper by M. Preyer, “ On the Quantitative Determination 
of Colouring Mattou's of the Blood by m(?aus of tlu^ Spectroscope,”^ 

The next is a paper by Sir B. Brodie, read Afay 3rd, and entitled 
^‘The Calculus of Chemical Operations: being a Method for the 
Investigation, by means of Symbols, of the Laws of the Distribution 
of Weight in Chemical (change.” For this, which will be a sealed 
book to all but chemists familiar with the higher branches of 
algebra, we must refer the reader to the original paper in the 
‘ Philosophical Transactions,’ or a useful abstract in the ‘ Chemical 
News ’ for May 31st. 

A few processes of technical interest have Ix'en brought to notice 
’within the past quarter. Among these is one by Stolba, for easily 
obtaining Sulphurous Acid on a large scale. When sulphate of iron 
or sulphate of copper is lieatod with sulplmr, sulj)hurous acid is 
given off, and the sulphate is reduced to sul])hide: — 

FeO, SO* + 2S = FeS + 2 SO,. 

To carry out this process practically, two-and-a-half parts of dry 
sulphate of iron are mixed with one part of sulphur, and heated in 
an iron retort, provided with a tolerably wide exit tube. This 
process perhaps may bo made available in some manufactures. 

A great advance has been made in the manufacture of aniline 
dyes by MM. Girard and De Laire, who have succeeded in ex- 
tracting three new dyes from the residues of the manufacture of 
rosaniline, in which one half the aniline employed has hitherto been 

♦ ‘ Proceedings of Royal Society,’ vol. xv., p. 433. 

t Vol. ii., p. 98. 

X * Annal^i der Ohemie u. Phnrm.’ Bd. 140, p. 187. 

2 D 2 
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'Wasted. They name the bases of these colours Mauvaniline, Viola- 
niline, and Chrysotoluidine. The methods by which these are 
separated are described in the place indicated below.* * * § The manu- 
facture has been patented in France, and probably also in England. 

A new blue has also been patented in France, by the same 
gentlemen. It is made by heating, under pressure, a mixture of 
commercial aniline faniline and toluidirie) and hydrochlorate ol the 
same aniline wi*li torcliloritb' of carbon. The result is a bronze- 
coloured mass, which is purified by first treating it with benzol or 
petroleum, which will leave tlie dye undissolved ; tla n dissolving in 
vcood-spirit or alcohol, and finally precipitating with hydrochloric 
acid. 

In connection with Technical Chemistry, we may mention a 
paper of interest On the Waste of Materials in the Alkali Manu- 
facture,” t by Mr. James Hargreaves. 

In tliis and the one mentioned sul)sequently in our report of 
the pnx^eedings of the Chemical Sockty, the alkali manufiicturer 
will find valuable information. 

A fact of much interest to the chemist and geologist observed 
hy 31. Daubree deserves a passing iioti(‘e. Felspar reduced to tho 
finest powder does not give the faintest alkalinity to water. But 
31. Daubr *e finds that fragments of felspar violently agitated with 
water will give up to the water as much as two p(*r cent, of tho 
potash it may contain. The author sees in this an easy means of 
obtaining an alkaline water for washing linen ; but at the same 
time remarks that it may tlirow some light on the changes which 
are taking place on the surface of our earth. 

Some important contributions to analytical chemistry have also 
been made. A noteworthy paper, “On Pugh’s Method of Deter- 
mining Nitric Acid,” has been published^ by MM. Chapman and 
Schenck. 

This method, which has specially recommended for the deter- 
mination of nitric, acid in water, has been found by tJie authors to 
be altogether faulty under the conditions in which it is likely to be 
employ 6(1. The method will be well known to all our chemical 
readers, and therefore we neefl only say, that in the presence of 
nitrogenized organic matter, the authors have found it to bo simply 
valueless, inasmuch as such bodies as albumen, gelatine, and urea, 
all yield ammonia when digested with protochloride of tin. 

Some analytical notes on Cadmium, by Wohler, § give methods 
of separating this metal from zinc and from copper. To separate 
cadmium ana zinc, tho author adds a^large excess of tartarip acid, 

* * Ballctifi de la Socictc (^ 'himfqno de Pari*/ May, 186d. 

t *Oiieniical News’, vol. xv., pp. 219-2.32. 

; • The Lahoratoiy,’ No. 9. p. I!i2. 

§ ‘ Chemical News/ vol. xv., p. 166. 
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then renders the solution strongly alkaline with caustic soda, and 
boils for several hoiyrs. Cadmium only is deposited. 

To separate the sulphides of cadmium and copper, the author 
dissolves m hydrochloric acid and adds chlorate of potash. The 
solution may then be treated as above, and the copper recovered 
from the filtrate, by first oxidizing aqua regia, and then precipi- 
tating with caustic potash. 

Dr. K. Wagner gives * a Hydrostatic test for the detection 
of Paraffin in Bees’ Wax.” Tlie s))ecitic gravity of pure bees’ wax, 
he finds to be from 0*9G5 to 0*909 ; and of eomniercuil paraflin 
from 0*869 to 0*877. Mixtures of the two will of course give 
intermediate gravities ; and in the author’s (*x{)eriiiients the results 
closely agreed with those required by calculation. Pure bees’ wax, 
it is added, should sink in s])irit of wine, sp. gr. 0*961 : if the wax 
should, float, tlie ]u*(seiicc of pamffin may be suspected. 

The same autlior gives a ready means of detecting stearic acid 
in paraffin. An alcoholic solution of neutral acetate of lead gives 
no precipitate in a Injiling alcoholic solution of paraffin ; but if 
steaiino is present, a turbidity or flocculent precipitate is produced. 

Dr. Wagner also shows that the density of a specimen may 
afford some infonnation on the probability of the adulteration of oil 
of bitter almonds with nitrobenzol. The former has the sp. gr. 
1*040-1*044, the density of ordinary nitrobenzol varies from 1*180 
to 1*201. A better test, however, is a strong solution of bisulphite 
of soda, witli which genuine oil of bitter almonds forms a crystalline 
mass. On carofullj* adding a little water, the nitrobenzol will float 
on the surface.t 


pROCEEniNGS OF THE CHEMICAL SOCIETY, 

At the ma‘tiiig on March 7th, Mr. E. T. Cliapman read a 
paper “ On the Oxidation of F«)rmic Acids." This acid, unlike 
those of the accdic and aromatic series, the author has found does 
not resist tlie oxidizing action of a solution of chromic acid, which 
converts it into watcT and carlxinic acid. 

Dr. Dupre afterwards rc^ad a “ Note on the Synthesis of Formic 
and Hyposulphurous Acid.” Formic acid is produced by the action 
of sodium on carbonic acid. Keasoning from analogy, the author 
supposed that hyposulphurous acid woiill h* formed by the action 
of sodium on sulphurous acid, a prevision which experiment con- 
firmed. Dr. Dupre' is thus led to regard hyposulphurous acid aa 

* ‘ Zciischrift fur, Aualyi. Chein./ 1866, p. 279. 
t Ibi4. p. 28a. 
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the formic acid of the sulphur series, and suggests that the atomic 
expression may be simplified by halving the comj|ion formula tlius : — 

Na,HAO, = 2(NaHSO,). 

An interesting conversation followed the reading of these two 
pap^, in the course of which Dr. 0. Calvert mentioned that in 
making formic acid bv the oxalic acid and glycerine process, he had 
observed that the acid was produced slowly at first, but that on 
adding a fresh quantity of monohydrated oxalic acid, the action 
went on very regularly. Dr. Odling suggested that this might be 
explained by the supposition that a formiate of glycerine was first 
formed, and siiljsoqueiitly decouij)osed. Mr. Cliapiiian thought that 
an oxalate of glycerine was first proilueed, wliich, under the influence 
of heat, split up into formic and carlx>nic acids, the glycerine being 
regenerated, lieferring to Dr. Dupre s paper, Jlr. Chapman added 
that he could not allow that sulphur played the part of carbon, or 
that there was any analogy Ixdween formic and hyposulphurous 
acids. 

Dr. F. C. Cidvert then gave a short account of some experiments, 
in the course of which he had found that a largt; proportion of the 
mineral phosphates in cereals, peas, beans, and also cotton, could be 
extracted by digestion in w'atcr.* Such solutions always conj^i 
much magnesia. 

Mr. Spiller reminded tb.* audienc(3 of an experiment of 
Dr. Hofmann, who used to show that the addition of ammoiiia to 
infusion of malt or pale ale always producetl a precijiitato of am- 
monio-magnesian phosphate. 

Dr. Calvert then descrilj(id some results obtained by the action 
of charcoal impregnated with oxygen, a longer account of which 
was given at a suljsequeiit meeting. 

On March 21 {ft, Dr. Gludstono read a paper “On Phosphoni- 
tril,'* PNO, a white solid, produced by heating the product of the 
action of ammoiiiacal gas on the oxychloride of phosphorus, and 
which has ba^n descrilxid before under the names jjlmphamide^' 
and hiphosjdiamide ” — names obviously inapplicable since the 
body contains no hydrogen. Dr. Gladstone therefore proposes the 
new name, phosplionitril, a designation which met with the approval 
of Mr. T. Sterry Hunt, who had fifteen years ago described it as 
the nitril of phosphoric acid.’ 

Mr. J. Parkinson then read a paper “ On Phosphide of Mag- 
nesium,'* Mg P, formed by heating magnesium with phosphorus 
in an atmosphere of hydrogen. Phosphide of magnesium rapidly 
decomposes water, fonriing phosphide of hydrogen and oxide of 
magnesium. 

* It has long been known that tlie waaltingB of btorch ilianufacturo contained a 
large quantity of phosphatce, and they have consequently been recommended for 
innnnrc. 
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At the ft} une meeting, Dr. Squire exhibited a specimen of frozen 
glycerine,'’ imported from Germany, which attracted much attention, 
glycerine being reputedly non-congealable. It was said that no 
sugar or other crystallizable matter could be detected in the specimen,* 

The annual meeting of the Society was held on March 30tk 
We need only mention that the Report showed the increasmg pros- 
perity of the Society, and contained a notice that the Council had 
under their consideration a proposal for raising the standard of 
qualification for the Fellowship. 

On April 4th, Dr. Calvert s paper On Oxidation by means of 
Cliarcoal ” was read. The author experimented witli freshly burnt 
charcoal saturated with oxygen. Such charcoal quickly changed 
sulphurous into sulphuric acid, and sulphide of hydrogen into 
water and sul])liuric acid. Th<3 vapour of common alcohol diffused 
in oxygen W}is conv(^rtcd into acetic a(‘id, and anylic alcohol 
similarly into valerianic^ acid. Many other bexlies were experi- 
mented with, but th(3 ivsults obbiijied arc^ not yet accurately made 
out. Dr. Calvert s|K?(ailiites that the condensation of oxygen and 
other gases within the pores of the charcoal amounts to actual 
liquefaction. 

The President referred to the condition of some solid bodies — 
metals, for example, under great pre^ssure, when they seemed to 
behave like li( 2 uids, a subject wliicdi has Litely received further illus- 
tration at the liauds of 31. Tres<*a. 

On April 18th, 3Ir. J. Spiller read a piper, entitled ‘‘ Observations 
on the Weathoiing of Copper Ores.’' The jiajxir referred to the 
action of air and Wiitc'r on somc^ I)('^ onshire ores eontainiug mundic, 
spathic iron ore, niicji-schist, }ind copjxT pyrites. The exjicrimental 
observations sliowed that not only sul])hatc' of copjxr is produced by 
tlio action of air and moisture^, hut that scTondarv reaclions occur 
in the presence of spathic, iron, aluminous schist, and other 
minerals, the mtdallic bases of whicdi are converted into sulphates 
at the expense of an oxidized jiortion of the sulphur in the original 
ore. Mr. Spiller obtained somo of his results by an examination 
of the water of a strcuim in whicli the ori^ referrcnl to was washed ; 
and he points out the iidvisabiJity of adding lime or chalk to such 
water to (ivcrt th(3 ill-ellbcis of water so impregnated with mineral 
poison on the meadows irrigated by it. 

Professor A. H. Church, who had visited the locality, referred 
to file poisonous effects of the sulphates of copper, iron, and 
manganese on vegetation, and montionod that while the stream 
above the workings was full of water-weeds, they, as well as fish, 
disappeared immediately below. 

At the same meeting, a paper by Messrs. E. T. Cliapman and 

* Mr. John Williams since found a considvrable amount of sulphate of soda 
in n portion of the aunntity imj»orted. 
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If. H« Smith, On the Oxidation of Acids of the Lactic Series/’ 
mA read; and also a note by the same authors, ^^On Limit^ 
Oxidation by Alkaline Permanganate.” In this latter paper the 
authors pointed out the differences in the products of the oxidation 
of common alcohol by acid, and by alkaline permanganate. In the 
former case, acetic acid and aldehyde are product, while in the 
latter nothing but oxalic acid is obtained. Lactic acid gave similar 
results. The authors pointed out a means of distinguishing between 
citric and tartaric acid by the use of a strongly alkaline solution of 
permanganate. Citric acid only carries the raluction to green 
manganate, while with tarhxrie the reduction to brown byclixitod 
binoxide is complete. 

A 2 )aper, by Lr. F. C. Calvert, On tb(‘ Presence of Soluble 
Phosphates in Cotton Fibre, Seeds, &e.,'* wa.s afterwards rt*ad. The 
authors exi)eriments liavo led liiiii to the (‘on(;lusion that the wliole 
of the phosphoric acid or j)hosi)hate.s is merely held meehanieally 
distributed through the organic tissiKS and may Ije wholly (‘xtnuded 
by the action ol water. He showal that cotton yani steepixl in 
water yielded a solution containing phosphoric Vid, lime, and 
magnesia. Wheat, French Ix^ans, and walnuts gave similar results. 

The meeting on 3Iay 2 was occupied with a discussion, originated 
by Dr. Odling, on the use and misuse of the term ‘‘atomicity.” 
The discussion was continiUMl by Professors Williamson and Miller, 
who advocated the substitution of the term “ equivalence,” and by 
Dr. Tliudicum, who has proposed the word “ dynainicity.” For a 
full report of this interesting discussion we must refer our readers 
to the Chr.Tuical Journals.* 

The last meeting we can notice was held on May 16. At this 
Mr. W. IL Perkins, F.K.S., made an interesting communication on 
the artificial formation of Coumarine. This substance, which was 
discovered by Delalande in the Tonquiu Bean, has the formula 
When gently heated with a solution of caustic potash 
it assimilates water, and becomes coumaric acid, C^HeOa; but 
when fu^ with hydrate of potash it splits up into salicylic and 
acetic acids. Mr. Perkins has found that by acting on the sodium 
compound of hydride of Sfilicyle w'ith acetic anhydride, he obtains 
a product completely identical with coumarine. The full details of 
the experiment the author nservcis fi^r a future communication. 

The Secretary then read a paper by Professor Eammelsberg, 
*‘On the Constitution of the Phosptetes.** 

The next paper was by Dr. Dupre, “On the Changes in the 
Proportion of Acid and Sugar in Grapes during the progress of 
Ripening. The author s experiments go to show that the amount 
of acid varies but little during the progress ripening, while, of 

• • Oliemioal New*,’ M»y 10, 1867. 
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course, the proportion of sugar greatly increases. His inference is 
that the acid is not convert into sugar ; although it may assist 
in the production. 

The next paper, On the effects produced by the addition of 
Plaster of Pans to Must,” was also read by Dr. Dupre. Wher- 
ever wine is made, the makers have the habit of adding plaster of 
Paris to the grape-juice either before or during the progress of 
ftrmentation. The author showed that the effect of this was to 
remove some of the tartaric, leaving the malic acid, and to introduce 
into the wine sulphates of potash and lime. He believes wine to be 
greatly det(Tionited by tlio addition. 

A description of “ An Adapter to Ix^ used in connection with a 
Sulplmretted Hydrogen Apparatus,” contrived Iw the Kev. B. W. 
Gibsone, was then given by tJic secretary. For this we must 
refer our read(‘rs to the Chemical Journals. 

A valuable paper, ‘‘On the Practi(*al Loss of Soda in the 
Alkali Manufacture,” by Mr. C. K. Wriglit, was then read. The 
total loss in the process of converting common salt into reJined ash 
is estinuitod by the author at 24 per cent. Mr. Wright has 
determined the amount of loss at different stages of the process, and 
his communication, when published at length, will afford valuable 
information to all manufacturers of soda. 


6. ENGINEERING-CIVIL AND MECHANICAL. 

The recent depression in engineering enterprise, cons(?quent on the 
financial crisis of last year, luis not yet recovereil so far^as to give 
any impetus to the prosecution of new undertakings. It is true 
that most descriptions of security liave experienced a considerable 
rise in marketable value, but the public mind has evidently not 3^et 
sufficiently recovered from the sli(H*k it had r('i\‘ivod to (liable it to 
look favourably on ficsh (‘nt(U'|)riscs as a means for investment, and 
conaeipicntly but few new works of any magnitudi' luive at present* 
any chaiico of finding support(3rs in the public money-market. At 
the same time, the cheapness of money and the abundance of floating 
capital seeking investment have befui sufficient to provide for the 
completion of many works previously in course of construction. But 
this has not invarialily been the case. The works of the VTaterloo 
and Wlutehall, and of the Metropolitan District Railways, are at 
present at a standstill, and doubtless many other promising under- 
takings are similarly languishing for want of funds. 

Amongst the lines of milway recently completed may lie men- 
tion^ the Chemin de Per du (3emturo at Paris, which was opened 
for passenger traffic throughout on Monday, the 25th February 
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last. This line is 22 miles in extent, mid almost (ompletidy 
encircles Paris within the fortifications. The Calais and Jloulogiie 
Kailway was opened for passenger traffic on the Ist April, and by 
it half-an-honr is saved in the journey between Paris and Jxindon. 
The Charente Bailway Company lias opened a section from Bochefort 
to Saintes, and the Northern of Franco Company has opened a line 
73 miles in length from Amiens to Bouen. At ihe commencemwt 
of the present year, the length of railway open in Spain was 34^11^ 
miles ; the distance in courae of construction was 356| miles, and 
512^ miles remained still to be commenced out of the lines conceded. 
The total extent of railways in Italy at the close of last year was 
2,572 miles, 401 miles having been opened in the course of 1866. 
A line from Civita V€‘cchia to Xanziatella, which is to unite the 
Leghorn hne to Borne vift the Mareuiies, is now ready for tmffic. 
Among the works espi^jially dt'serniig of notic:o on this line, are 
bridges over the Mignone, tho Marta, the Arone, and the Fiera. 
By the transfer of Yenetia to the kingdom of Italy, tho network 
of Italian railways has bet^ii iiiereastKl to tho exhait of 600 miles. 
An uninterruph'd line of railway has now Ix^en establishixl on tho 
eastern side of the Italian Peninsula. The op<:*ning of the line from 
Ancona to Foligno and Home, puts the Noiih in communication 
with Naph*^, and Florence has now also uninterrupted railway 
communication with Borne. In Bussiu, surveys for great •lines 
uniting tlie Baltic to tho Black Soa and tho Ctispian Sea aro 
expcctod to be j)ushed forward ; several apj)lications have recently 
been addressed to th(i Kussiaii (loveniment for new lines, either 
from foreign or domestic (capitalists. At the close of last year 
885g mih.cs of railway W(^re decreed in Hcdland, of wliicli 61 6| 
miles were in operation, wliihi 103J miles were in course of con- 
struction, leaving 75 miles still to ha constructed. In the course of 
1866, about 110 miles of line were opimed for traflic. In India 
there has recently l)een opened a further section of the line between 
Bombay and Calcutta, leaving only 200 miles yet to be completed 
in order to unite those two capitals. A section of railway between 
Delhi and Mfxjrut was openecl on the 15th of April ; and a branch 
railway tetween Lucknow and Cawnporo was opened on the 23rd 
of April last. Trains have also within the last month commenced 
running on the Ceylon Eailway. 

A new bridge has recently been completed on the Ehine between 
Manheim and Ludgwigshafen, consisting of three openings of 290 
feet span each, ancl a project has been* brought forwarcl for the 
construction of another great bridge over the same river, near 
Dusseldorf. 

The Hoosac tunnel, the largest work of the kind yet attempted ^ 
in America will be about 4^ miles in length, and its sectional area 
469 square feet. Only 4,600 feet, of about half the fuU section, 
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has yot been penetrated at both ends ; the central shaft is to be 
1,030 feet deep ; the tunnel itself is elliptical in section, 27 feet by 
15 feet, and is now down 400 feet. 

The quay walls of the new Windmillcroft Dock on the Clyde 
were completed early in March last ; this dock is 1,050 feet long 
by 250 feet broad^ and has an area of rather more than 5 acres. 
The Norfolk Estuary Company have very recently completed another 
embankment of two miles in length at North Wooton, by means of 
which 700 acres has been add^ to that already reclaimed in the 
Wash, and makes a total of about 4,000 acres of the 32,000 to be 
recovered from the sea by that Company. We are informed that, 
alter extensive soundings, Mr. Hawkshaw has abandoned his project 
for rf submarine channel railway between England and Franco; 
and from a contemporary journal we observe tliat it is intended to 
make a 8ubaqu(X)us tubular bridge across the kd of the Mississippi 
at St. Louis, at which ])oint the river is about half-a-mile broad. 

A great deal of progress is just now being made in the con- 
struction of telegraph lines, especially submarine. The Electric 
Telegraph Company have laid a second wire to the Isle of Wight ; 
and a- fresh cable has been kid between Hull and New Holland. 
In January last a submarine cable, 29 miles in hmgth, was laid 
between Ceylon and the nuiiji land, being the first yet constructed 
on Mr. Hcnq^er's priiuuple, which principle has, we observe, obtained 
a gold modal at the Paris Exhibition. A C/ontract was, not long 
since, signed with the Telegraph Cojistrnctioii and J\laintenanc^ 
)r a submarine cable between Placentia, Newfoundland, 

, Nova Sc'otia ; and Messrs. Silver and (ax have recently 
manufactured a cable, 110 mih^ in length, tor submergence kd ween 
Florida and (;uba. The works on the Kiisso-American line have, it is 
stated, now been abandoiiod. An icekag rectuitly grounded within 
a mile-and-a-lialf of the Newfound laml coast and cut the new 
(1866) Atkntic cabh', so that the old cable laid for some time all 
the work to do by itself, Init the frjKrture has now kvn success- 
fully repaired. Before leaving the subje»"t of teh^graphy, we may 
notice that the Crovernment have ijx preparation a scdiemo for 
acquiring a right over the whole of the telegraph lines throughout 
the United Kingdom, and to work them in connection with the 
Post Office. A bill for this purjxxse will k> introduced as soon as 
the Keform Bill has been sent to the Upper House. 

The use of steel in locomotive construction is Ixeginning to be 
more thought of than heretofore. There have been now at work 
for some years, on the ’ Maryport and Carlisle liailway, sevei’al 
locomotives having steel boilers, fire-boxes, and tuks, as well as 
steel tyres, piston rods, and motion bars ; and there have recently 
been constructed for the Paris and Sceaux line, and for the Southern 
Baiiway of France, several engines with steel boilers. The use of 
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ptcodhed sted gan-barrels is rapidly extending, and the prinaiple 
mtrodnoed by Messrs. Beakin and Johnson is boing applied to 
other purposes connected with machinery. Bessemer steel is now 
beginning to be used for bridge construction, and it is stated that a 
recent French invention is likely to be able to compete sueoessfully 
with the Bessemer process for the manufacture oi steel. It may 
be accepted as a general belief that the age of iron is gradually 
passing away, and that in most cases where it is now mployed, 
steel will shortly take its place, as being both stronger and fighter. 

The use of water-tube boilers may be classt'd as one of the 
inventions of the day, their increased strength and security con- 
tributing greatly to their poj)ularity. Messi-s. Howard, of Balford, 
have recently tested their water-tube boilera to a pressure of 
1.000 lbs. jx?r S'juare ineh. 

It is reported that in America ver}' heavy guns are now worked 
entirely by vsteam. A centrifugal gun has Ixx'n invented by Dr. 
Steinlieill, which, it is asserted, will throw fre)in GO to 100 bullets 
a minute, but the p)Wer necessiiry to obtain that result is not clearly 
stated. jMajor Palliser has betui awarded 15,000/. for his pointea, 
or ogivol-heiwled chilled shot, and in consequence of their great 
power of penetration experiments have lately been made of tho 
manufacture of armour-plates having a steel &co welded to an iron 
body, and of plates formed of alteniate layers of iron and steel, 
with a view to obtaining greater strength without increasing the 
weight. 


7. GEOGRAPHY. 

[Including the Proceedings of the Royal Geographical Society,) 

The subject which of all others has attracted the interest of not 
only the Ilcjyal Geographical Society, but also of all who interest 
themselves in the annals of enterprise, is the probable fate of Dr. 
Livingstone. Som(} time since Dr. Kirk wrote from Zanzibar, 
giving a graphic and, as it seemed at the time, a probable account 
of the murder of the enthusiastic traveller by a warlike tribe on 
the western side of the lake Nyassa. Tho story was derived 
originally, from certain Johanna men who b^ri with Dr. 
Livingstone, but who returned without him. Bit by bit the weak 
points of the account came out. I'he tale depended uj^n the 
evidence of one man, Moosa, who has proved unworthy of credit, 
inasmuch as he has since given another version of the same event ; 
a white man is reported to have been travelling amongst more 
Dif , T /!’’ TT ^ T! ffl said to have been 
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' heatd of br a carayan of merehants as haying passed the spot of bm 
supposed death and as making onwards inland. At the instigatioii 
of tne Boyal Geographical Society^ an expedition is to be assisted by 
the Goyemment, ana the men wno undertake this work will aecom- 
plish something, whether they discover any traces of the former 
traveller or not. They take with them a steel boat in portable 
pieces, which will be launched on these mighty lakes, and which 
will assist in the solution of some of the problems connected with 
them. The loss of Dr. Livingstone, if ho prove to be dead, is 
undoubtedly a great one, and much to bo regretted ; at the same 
time a fictitious excitement has been caused by the publication of 
unsifted scraps of information which only serve to add conjecture to 
coiijocture. 

As to ollwT parts of Africa, M. de Saiiil in the centre, and 
Professor Preilli in the north, are making attempts to penetrate 
the interior. The det(‘iition of th<i captives in Abyssinia still 
(M>ntinues, and Dr. B<ike has published a second edition of his 
work* on that country, with remarks on the late proceedings. 
Naturally he condemns tlie diplomacy which has brought such 
deplorable results, and wliicli was opposed to his advice. An 
account of Madagascarf by a missionary gives a fairly full descrip- 
tion of the people, wlio seem to be advancing towards civilization 
at a tolerably rapid rate. 

The Russian Government has been giving full employment to 
its topographical corps in surveying and mapping out their newly- 
acquired territories m Manchuria and the neighbouring states, so 
that the whole of the southern border of the empire is now 
delineated on a scale suited for practical purposes, miilst Russia 
is thus advancing upon China from the north, the Government of 
India is having surveys of much of the country lx?tween Burmah and 
the Celestial Empire, whilst an endeavour is l)eing made to briiig 
the provinces fonnerly in de^)eiklenco on China, but now inde- 
pendent, into commercial relations witli norfliern India. Viscount 
Pollington has traversed some portion of Ck*ntral Ami, and has 
written a l)ook,:( which however does not contribute much to our 
previous knowledge. 

Dr. I. I. Hayes, the Patron^s Medalist of the Royal Geographi- 
cal Society this yonr, has wiitten an excellent book on his late 
expedition among the Esquimaux. His opinion, as well as that of 
M. Gustave Lambert, backs tliat held already by many German 
and English geographers, and advocated in former numbers of this 
journal, that there is open sea towards the North Pole. The last- 
named gentleman advocjites the attempt by Behring's Straits, and 

♦ * British Captives in Abyssinia,’ by Oiias. T. Bekr, Tjongmans, 

t * Madttcascar Revisited*^ by the Rev. H. Ellis. Murray. 

i • Half liuimd the Old World.’ Moxon. 
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urges his own countrymen to carry off the glory of the discovery 
from other contending nations. 

A Peruvian expedition has been exploring the south-western 
tributaries of the Amazons with some success. Several of these 
rivers have been found navigable ; but the tribes amidst which they 
flow are cannibal and bellicose. The explorers arrived within 400 
miles of the Pacific coast, and it is hoped that it will be possible, 
by means of a railway, to open up traffic between the two oceans. 
The fish of this mighty stream and its tributaries have been sub- 
jected to the researches of Professor Agassiz. He finds in the main 
stream as many as 2,000 diflerent species, several of which are 
highly useful. Of these, nearly 200 kinds — more than the whole 
Mississippi can produce — were to be obtained within a few yards 
of one another. 

According to an American paper, an attempt has been made — 
which however was not entirely successful, even if we trust the 
high-flown language of the traveller who narrates it — to ascend 
Orizaba, the highest mountain in Slexico, close to one of the 
last places of retreat of the mafortunate emperor. Very accurate 
numbers are avoided by the writer, but lie professes to have 
advanced to a greater height than 16,000 feet, wnen the party was 
stopped by the general fatigue, and by the fall and injuiy of their 
leader. Farther north the great lakes arc aflbrding a problem not 
easy of solution. The huge stream of the St. Lawrence flows 
from them, but they are fed by only a few insignificant streams. 
Whence comes all this body of water ? Is it from subterranean 
sources ? and if so, where can so vast a drainage be collected ? 

Mr. E. Whymper, of the Alpine Club, is going to Greenland 
to try whether his experience in Switzerland will enable him to 
make some ascents of mountains which will give more scientific 
results than those commonly undertaken by members of the club. 

In Europe but little has taken place of geographical interest, 
except that the volcanic system of the Mediterranean has been for 
some little time in a state of considerable activity, giving indications 
of changes in the earth’s surface. A good account of the Sclavonic 
provinces of Turkey is given by Messrs. G. Muir Mackenzie and 
A. P. Irby* in a heavy but useful book. 

In anticipation of the medals of our own Society being given to 
foreigners, the Geographical Society of Paris has presented Sir Samuel 
Baker with its gold medal for the current year. The Academy of 
Sciences has elected JVI. d’Abbadic to the chair of Geography after 
a close contest. A sum of 4,000 francs has been laid aside by 
Mme. Guevineau, sister of the traveller Lalande, to be presented 
to the traveller who shall have been most instrumental in improv- 
ing human food. 

♦ ‘ The Turks, Greeks, and Slavons.* Boll A Daldy. 
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We would call attention to the following works on Geography 
lately published: — ‘ Geographic de Strabon/ traduction nouvelle 
par Amedee Tardieu. Duarte Barbosa’s ‘Description of the Coasts 
of East Africa and Malabar in 16 th Century,’ translated by the 
Hon. H. E. J. Stanley. A kind of geographical novel, called ‘ Wild 
Life among the Pacific Islanders/ by E. H. Lament. The three 
following German works, — ‘ The Prussian Expedition to Eastern 
Asia, from Official Sources,’ a good account of Japan, &c. ; 
L, Hacker’s ‘American Sketches;’ Dr. H. A. Pagenstecher’s 
‘Sketches of the Balearic Islands;’ Shepherd’s ‘North-west 
Peninsula of Iceland;’ and ‘L’Annee Geograpliique ’ of V. de 
Saint-Martin. The second edition of Ki(ij)ert’s ‘ New Hand-Atlas 
of all Parts of tlie World,’ in forty-five sheets, is worthy of mention, 
on account of its accuracy, clearness, fullness, and cheapness. 


Proceedings of the Koyal Geographical Society. 

At several meetings of the Society since our last report the 
probable fate of Dr. Livingstone was discussed, a subject which our 
readers will find fully treated elsewhere. ' The first paper we have 
to notice is one by Admiral A. Boutakov, of the Pussian navy, who 
has since received the Founder’s ]\Iedal for the discoveries therein 
described. The gallant traveller surveyed the Delta of the Oxus, 
in the Sea of Aral, and was the first to launch a boat in that little- 
known lake. If we are ever justified in arguing from silence, this 
lake did not exist in so-called historic times, that is to say, during 
the period in which we have authentic works on geogr^hy, &c., 
written in Europe. No description of this sea occurs in European 
writers, nor did Asia furnish writers who could give details suffi- 
ciently explicit. In the way of positive testimony in the other 
direction, the Oxus and Jaxaides are said by Arabian geographers 
from the 13th to the 15th century to eni 2 >ty themselves into the 
Qispian, though previously the sea of Aral existed much as it does 
now. The several mouths of the Oxus all appefir to be extremely 
shallow, and to afford but small advantages to a commerce that 
would at all times be liable to be interrupted by hostile tribes. 

A map of Chinese Tartary, founded on the Pussian surveys and 
on the map of caravan routes made by Colontd Walker, of the 
Indian Trigonometrical Survey, was exhibited by Captain Sherard 
Osborn, who also added a description of the country as far as it is 
at present known. It divides iteelf into three principal divisions — 
Manchuria, Mongolia, and Hi, or Eastern Turkestan. The former 
of these belongs in part to the Eussians, who in all probability 
will get the whole before very long, when they will bo better able, 
by means of the various river valleys, to communicate with the set- 
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tlements on the coast and with the eastern seas, from which they 
are now cut off by a range of mountains. Mongolia is at present 
the home of Mussulman cut-throats who overrun the neighbouring 
provinces, unchecked by the supiiieness of the Chinese Government. 
The third portion, Hi, is divided by a range of mountains. This 
district, interesting jfrorn the many ancient cities to be found within 
its borders, approaches that region of Central Africa which pro- 
mises most to the enterprising traveller. In these regions the ad- 
vancing powers of Kussia and England will some day meet, and it 
remains to be seen whether, advancing gradually as the countries 
throw themselves into our hands, we may meet as friendly allies, 
warring alike and in common against Oriental tyranny and iniquity, 
or whether with the grasping spirit engendered by too great a de- 
votion to commerce we coerce unwilling tribes and with unsettled 
borders encounter a warlike nation re<ady to wrest our ill-gotten 
gains from our hands. Otlier pa})ers that have been read lately 
have been “ A Trip to the Purees of the Sutlej,” by Captain 
H. U. Smith and Mr. J. S. Harrison, M.A. ; “ On Part of Mesopo- 
tamia containcnl between Shcrial-el-Beytha, on the Tigris, ten miles 
N.W. of Baghdad, to the large ^ound Tel-Ibrahim, nearly in the 
centre of Mesopotamia, nineteen miles N.N.E. of Hillah,” by Lieu- 
tenant J. B. Bewsher ; On the Discovery of the Sources of the 
Lycus, the site of Nicopolis and other places in Kurdistan,” W 
Mr. Consul Taylor ; ‘‘ A Description of l)iarbekr,” by Mr. E. JT. 
Garden. 

The anniversary meeting of the Society took place on the 27th 
of May. The report of the year describes the increase in the 
number of Fellows, and consequently of funds, the large additions 
to the library, both in the way of books and of maps, and the mode 
in which various sums had been expended in the advancement of 
geographical science. The Founder s Medal was bestowed on 
Admiral Alexis Boutakov, of the Kussian Imperial navy, whose 
researches on the Sea of Aral are epitomized above, and the Vic- 
toria or Patron s Medal was given to Dr. I. I. Hayes for his re- 
searches in Arctic regions, where he reached a point farther north 
than any of his predecessors on land. In a simple, unpretending 
manner these researches are chronicled in his work on the * Open 
Polar Sea.’ 

The President’s Address was chiefly occupied with what has 
taken up so greatly the time of the Society during the present 
session, viz, the discussion of the piobabilities in favour of the life 
or death of Dr. Livingstone, as reported by the man Moosa. 
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8. GEOLOGY AND PALEONTOLOGY, 

. {Including the Proceedings of the Geological Society.) 

An account of a most important work, entitled ‘ Thesaurus Siluricus,’ 
was read by its author. Dr. Bigsby, before the Koyal Society, on 
February 21st, and has since been pubhshed in the Society’s 
‘ Pioceedings.’* This ‘ Thesaurus’ is a catalogue of all the fossils 
which have been described from Silurian deposits in all parts of the 
world, and gives the range of each si)ecies in space and time. In 
the summary of results now made public are many facts and con- 
clusions which are important, and some which are cairioi ^ ; but all 
are interesting. We thus find that there are 3,145 known Ameri(*an 
Silurian species and 4,325 European ; but only 179 are common to 
the two regions. The Primordial Zone is tlie first formation m 
which anything like a fauna has l>een discovered, and in this 
deposit we suddenly be(‘.ome conscioiLS of the creation of more 
than 900 species, belonging to a majority of the classes of the 
Invertebrata, Species arc treated of by the author under two 
aspects, namely, (1) as being typical of one horizon; and (2) as 
“ recurrent,” or occurring in more than one. He finds that 12 per 
cent, of the whole number of species occur in more than one horizon, 
and that " the same species may be typical of one horizon in one 
country and recurrent in another.” All* these recurrents are, of 
course, within the limits of the Silurian epoch, and Dr. Bigsby 
treats of tliem as iiitra-epochal. Those species which pass into the 
Devonian period are termed extra-epochal, and he has been able to 
identify 42 which come under this head ; and only one of these 
{Chonetes sarcinulata) is kno\sTi to liave survived in Carboniferous 
timO/S. It is worth notice, also, tliat tla^'^e extra-epochal recurrent 
species were of migratory habits, — “ few being found in two epochs 
in the same country, but in different countries.” 

We are glad to learn that the Koval Society has granted 100/. 
towards defiaying the cost of pubhshing this work, arid we look 
forward to its appearance with some impatience. It is only by sii(*h 
lalx)rious endeavours as this that we can hope to discover the laws 
which havo fegulated the appearance and extinction of species during 
geological time. 

A very remarkable paper “ On the Miocene Flora of North 
Greenland,” by Professor Oswald Heer (translated by Mr. E. H. Scott) 
has been published in the Journal of the Royal Dublin Society. 
The collection of fossil plants described in tlie paper was brought 
from the Arctic regions by Captain Philip H. (^olomb, R.N., and 
Sir Leopold M‘Clintock, R.N., and contains 03 recognizable species. 
It is therefore quite trustworthy as to loaility, and sufficiently 
* Proc. Roy. Soc., No. DO, 18fi7, p. .‘^72, 
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extensive to fnmisli valuable evidence as to climate. All tlie speci- 
mens, moreover, in this and other collections, came from one locality 
— Atimekerdluh, — which is in hit. 70"^ N., and were obtaim^d from 
a deposit occurring at a height of 1,080 feet. Professor He(a’ is of 
opinion that the leaves “ cannot have been drifted from any great 
distance,’’ but that the plants grew on the spot where their remains 
are found. Three species had been previously mentioned by 
Brongniart and Vaupel, making with those now reco^izod a total 
of CO. Of these, 18 are found in the Miocene deposits of Central 
Europe, 9 being common to the Upper and Lower Molasse, while 
four species have not as yet been noticed in the Upper Molasse. 
The author therefore infers “ that the fossil for('st of Atanekcrdluk 
flourished in tliat high noi*thoru latitmle at the Lower Miocene 
Epoch,” and that North Greenland had a much warmer climate 
during tlie Miocene period than it has at present. The extent to 
which the prevsont temperatiuc of the region would have to 1x3 raised, 
to render possible the existence there of such plants as tlioso de- 
scribed in the paper, is estimated by Professor Heerat alout 30'" F. 
Most stress is laid on the ])resence in the collection of two species 
of Se<iuoia^ one of which (^S'. Lanr/sdorfii) is found fossil in as 
low a latitude as that of Central Italy, and is tlio commonest tree 
at Atanekerdluk ; it is also so closely allied to tho Sequoia sent- 
jyerrireus of Lambert (the ‘ liidwocd’j, that we may consider the 
latter as its lineal desct'iidant.” Now this tree, we learn, “ requires 
for its existtmee a summer temp(‘raiure of at least 59" or 60^ F., 
and fur the ripening of its fruit and seeds one of about The 

winter temperature must not fall Ixdow and the mean annual 
temperature must be about 49 ^ The climate of Greenland must 
therefore have been at least as warm as that of Lausiinno, and was 
probably somewhat warmer. These facts are at the present time of 
peculiar importance, and are recognized as being so by Professor Heer, 
who avows his behef ‘‘ that it is impossible, hy any re-arrangement of 
land and water, to produce for the northern hemisphere a climate 
which would explain the phenomena in a siitisfactory manner and 
he concludes his paper with the remark ‘‘ that we are here face to 
face with a problem whose solution, in all probability, must bo at- 
tempted, and we doubt not completed, by the astronomer.” 

In a paper “ Ueber die Parallehsirung des norddeutschen, 
englischen, und franzosischen Oligoctins, published in the last 
number of the ‘ ZeitschrifP of the German Geological Society, Herr 
von Koenen returns to the discussion of his fiivourite topic, for the 
purpose of disputing the conclusions arrived at by M. Hebert in a 
paper on the Nummuhtic beds of Northern Italy, published last 
year in the ' Bulletin’ of the Geological Society of France. The two 
papers may bo taken as respectively typical of the German and 
French schools of Tertiary geologists; but until wo have some 
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generally accepted principles of Tertiary classification, it will bo im- 

K )ssiblo to come to any agreement on the subject of the German 
ligocene, which we have already discussal in this Chronicle on 
several occasions.^ 

In the last volume (vol. xix.) of the ‘ Memoires de la Societe de 
Physique et d’Histoire Naturelle de Geneve,’ MM. de Loriol and 
Pellat have published an elaborate essay, entitled “ Monographie 
paleontologique et geologique de letage portlandien des environs de 
Boulogne-sur~Mer,*’in whiem is given a comj)lete history of the events 
which, according to the views of the authors, took place during the 
deposition of the Portland Oolite. It is especially worthy of remark 
that they regard the “ Portlandien infch’ieur” of the eastern districts 
as synenronous with the Lower and Middle Portlandien of the 
Boulonnais ; that is to say, that a Lower Portland fauna continued 
to live in the eastern regions after the fiiuna of the Portland stone 
of England, and its equivalents in the Boulonnais and the Pays de 
Bray, had supplanted it in the west. 

In the ‘ Bulletin de la Soedete geologiquc do France’ (vol. xxiv. 
No. 2) M. Thomas records the discovery of a lower jaw of llhinoceros 
in the Upper Eocene of Tarn, near Gaillac. The author states that 
this genus has not hitherto been found in beds more ancient than 
the Miocene; and he (lemonstrates the greater antiquity of those in 
question, by showing their connection with the dt^posits of the basin 
of the Agout, where M. Noulet has disc()V(3red remains of Lophiodon 
LatUriceme, Fal roof her ium magminiy Paloiiloihcriiim minns^ and 
P. annedens. He regards this Eocene species as being very nearly 
allied to, if not identical with, the Rhinoceros minutus of Cuvier. 
It may 1x3 useful to remark that remains of Eliinoceros had pre- 
viously been obtaiiu'd from Ecx'cne de 2 )osits in more than one 
locality in Fmnce, although M. Thomas seems to have been una- 
ware of the fixet. 

The Geological Commission of Portugal has recently published 
two important volumes. Of one, entitled ‘Descrip^^ao do solo 
Qiiaternario das Bacias Hydrographicas do Tejo c Sado,’ by M. Carlos 
Eibeiro, we can only say that it is a very exhaustive treatise on the 
various Quaternary deposits of the valleys of the Tagus and the 
Sado, some of which have yielded remains of human industry. The 
other is, so far as we know, the first palaeontological work of import- 
ance ever published in Portugal, and is entitled ‘ Gasteropodes dos 
depOsitos Terciarios do Portugal,' by M. Pereira da Costa. As the 
descriptions of the other fossils are to be publishai afterwards, the 
author reserves his conclusions until the completion of the work ; 
but it is noteworthy, that he finds it necessary to preface this part 
with an introduction describing the objects of Palaeontology, and the 
course he lias adopted in his descriptions of the fossils. Both works 
* Quart. Joum. Science, No. iii., p. 480; No. ix., p. 100 ; No. x., p. 270. 
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(ure printed in double columns, of which one is in the Portuguese 
iang^ge, the other being a translation in French. 

We have pleasure in recording the publication of the text to the 
volume of plates forming Part I. of M. Barrande’s " Cephalopodes 
Siluriens de la Boheme,” which we noticed in our Clironiclo in 
No. IX. 

‘ In the ^ Annalos clcs Mines’ (vol. x.) is a welcome note on the 
Geology of the North of IMadagascar,” by M. E. Guillemin, from 
which we learn the existence of a coal-hearing series of deposits on 
the north-west coast belonging to the Carboniferous formation, and 
probably to the Slountain-limestone ; but it appears that the beds of 
coal seen by the author arc of inconsiderable thickness. 

In a report by Dr. Sterry Hunt and Mr. A. Michel, of the 
Geological Survey of Canada, on the Gold-region of Hastings, Upper 
Canada, the occurrence of gold in rOcks of Laurentian age is proved 
beyond a doubt. This discovery still further enlarges the list of 
gold-bearing formations, but as we cannot find any expression of 
opinion by the authors as to the geological period of the impregna- 
tion, this the more scientific aspect of the question is left open.* 
The gold has been found in ‘‘ tliree different associations : first, in 
the black carbonaceous matter ; second, in the reddish ochery {eic) 
oxyd of iron, which is found in the same crevices as the latter ; and 
third, in plates in the midst of crystalline ferriferous bitter-spar.” 
These relations are no doubt very singular, and are thus explained 
by Dr. Sterry Hunt : the black matter, probably in the form of 
bitumen, was “ first introduced into the fissures, which were sub- 
sequently filled with the ferruginous bitter-spar, whose deposition 
was contemporaneous with that of the gold,” and whose decompo- 
sition no doubt yielded the ochreous oxide of iron. 

In the March number of the ‘ Geological Magazine ’ is a paper by 
Mr. Eofe, giving some collateral evidence on the subject of escape 
of fire-damp, d(irived from observation of the escape of gases from 
wells (especially “blowing wells”) during different conditions of 
atmospheric pressure. His conclusion “ that coal proprietors should 
take especial notice of any considerable fall in the barometer, and at 
such times force an extra ventilation,” &c., is perfectly sound, but 
abeady well known to managers of collieries. The real difficulty 
seems to be, how to suddenly augment in any considerable degree 
the quantity of pure air circulating in the mine. 

There is also a paper on the A renig and Llandeilo groups, by 
the late Mr. Wyatt Edgell, in which that very promising geologist 
has endeavoured to show that the Llandeilo Flags can be separated 
naturally into two groups, which he proposes to call “ Upper 
Llandeilo” and Lower Llandeilo” respectively, the Arenig group 

♦ For a of farts and ojanions on tliis su))ject, bog Quart. Joum. Science, 

Xo. xlii., |). lie. 
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underlying the latter, and also containing a distinct founa. Three 
other interesting papers we can merely mention : (1) “ On the 
relative Ages of the .Moulder-clays,” by Mr. George Maw ; (2) “ On 
the Secondary Cycadean Fruits of Britain,” by Mr. W. Carruthers ; 
(3) ‘‘ On Lower Silurian Fossils,” by Mr. H. A. Nicholson. 

In the April number are six papers : Professor M'Coy records 
the occurrence of the genus Squalodon in the Tertiary deposits of 
Victoria, Australia, as kung a further pi oof of the Miocene ago of 
those beds ; Mr. Carruthers describes an Aroidcous Fruit {Aroides 
StuUerdi) from the Stonesfield slate ; Mr. Powrie gives a descrip- 
tion of the genus Cheirolepis; Mr. E. Iky Lancaster describes a 
new genus of Cephalaspidian Fishes {Didymaspis) from the 
Passage beds of Ledbury ; Mr. J. Saunders gives some notes on the 
Geology of South Bedtbrdsliire, made during examinations of the 
new cuttings on the Midland Railway ; and the Rev. Mr. Gunn, in 
a paper on the Anglo-Belgian Basin, gives a theoretical sketch of 
the physical features of the country inhabited by the mammals whose 
remains are found in the Forest-bed of Norfolk. 

In the May numb(3r is an important paper by the Rev. 0. 
Fisher, “ On the Ages of the ‘ TraiF and the ‘ Warn' ” in wliich the 
author entei’s into a discussion of the theories of M. Adhemar and 
Mr. Croll, which, coming from a mathematical geologist, will be 
appreciated by all who take an interest in the subject. He con- 
siders that the Palaeolithic period was more ancient than the 
formation of the ‘‘ trail,” and formed “ some part of the interval 
between 100,000 and 200,000 [years] before a.d. 1800.” Then, 
after the Glacial era of the “ trail,” Ibllowed a period of equable 
seasons, of about 80,000 years’ duration, whicli would have been 
that of the submarine forests and their occupants.” After this came 
the period of the “ warp ” — a short priod of severe winter cold 
and, finally, the period of the last submergence of our valleys had 
passed away about 8,000 years ago. The other papers in this 
number are ‘‘On a Cycadean Stem from l^otton, Beds,” by Mr. 
Carruthers; “On the May Hill K^andstone,” by Mi. Salter; and 
“ On Valley Terraces,” by Col. Greenwood. 

Amongst the correspondence "wo notice a continuance of the 
discussion on Hydi’othermalism between ]\lr. David Forbes and 
Mr. James Geikie ; and we are glad to find that the former has 
resolved the doubt which we expressed in our last Chronicle, by 
stating that “ Notwithstanding my distinct statement to the con- 
trary, Mr, James Geikie seems determined to make the object of 
my communication appear as a declaration against hythrothermal 
action.” 
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[July, 


Proceedings op the Geological Society. 

A large portion of the last number of the Society’s Journal 
is taken up with the Annual Eeport and the iVddro^ of the Presi- 
dent (3[r. W. W. Smyth). The former contains nothing specially 
worthy of notice ; but the Address is a valuable resume of modern 
opinions on questions of Chemical Geology, Avhich the President’s 
high reputation invests with exceptional impoi*tance. The origin 
of serpentine, for instance, is a question which lais for many years 
occupied the attention of petrologists, and Mr. Smyth brings 
together the chief fixets and arguments in supi)ort of the several 
theories which deserve consideration. Among those who demur to 
the igneous origin of serpentine, two principal views may be dis- 
cerned. That held by the majority is that generally serpentine has 
been derived from a “ decidedly crystalline unstratified rock, ^in 
which the constituents arc augito, or hornblende, and a felspar; 
whilst a few investigators, chiefly, however, for a special region, 
term it an indigtmous rock, as having been altered in situ from a 
sea-borne sediment.” Mr. l^myth, like most petrologists, takes 
exception to Or. Sterry Hunt’s view that the silicated minerals in 
which the structure of Kozoon has been preserved ‘‘have been 
formed, not by subsequent medamorphism in deeply buried sedi- 
ments, but by re-actions going on at the earth’s surface,” The 
President likewise discusses at some length M. Daubree’s memoir on 
Meteorites, especially with reference to the original condition of the 
earth, and contrasts the results of that author’s experiments with 
the unsupported dicta of M. Friedrich Slohr in his work entitled 
‘ G(;schichte dor Erde.’ 

The part devoted to the Proceedings of tlic Society commences 
with an important paper, by Professor Huxley, on a now specimen 
of Tclerpeton Elfjfinense, in which the autlior shows “that this 
animal is one of tlic Pieptilia devoid of the slightest indication of 
affinity with the Amphibia.” Professor Huxley further refers it 
to the sub-order Kionocrania of the true Lacertilia, which contains 
all the modern Lizards. This conclusion of course renders it more 
probable than ever that the age of the deposit in which it is found, 
associated with Stagonolepis^ llyperodapiedon, &c., is Trias and not 
Old Bod Sandstone ; and we have recently learnt that further con- 
iirmation of the Mesozoic age of the strata has been obtained by tho 
discovery of one of its associates in Warwickshire. 

Mr. S. V. Wood, jim., in the next paper, describes a section at 
Litcham exhibiting contorte d and Iji-oken layers of chalk and flint 
bands, as affording evidence of Land-glaciation during tho earlier 
part of the Glacial period in England. This is followed by a paper, 
by Mr, F. W, Harmer, “ On the Existence of a Third Boulder- 
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clay in Norfolk,” which he considers to be more recent than 
the true Boulder-clay, and even than the plateau-gravel of the 
district. 

In an important paper ‘‘ On the Age of the Lower Brick-earths 
of the Thames Valley,’^ Mr. Boyd Dawkins grapples with a subject 
which has been a fertile source of discussion since the year 1836. 
These deposits were considered by Dr. b'alconer to he anterior in 
age to the Bouldei-clay, and by Mr. Prestwich to Mong to the 
Low-level series of Quaternary deposits. The sections at Ilford, 
Grrays Tlnxrrock, ('rayford, and Eriih all show the following 
deposits in ascending order; (I) the fluviatile brick-earths and 
gravels, whence the Mollusca and Mammalia are derived, and which 
are remarkable for the horizontality of their bedding and the even 
' sorting of th(iir component parts ; (2) the trail ” of Mr. Fisher, of 
a highly confused nature, and {is remai'kable for the contortion of 
its-bedding as the deposits bdow are for their horizontality ; (3) the 
surface-soil resting on tlio uneven summit of tlie 2 )receding. These 
three deposits indicate three epochs : First, that of the brick-earths, 
in which the water was unencouiitered by floating ice ; then that 
of the trail, which is probably a mere icowjish formed under a 
glacial climate ; and lastly, the rainwash, formed under temperate 
conditions. The presence of Eleplms pristnis and Rhinoceros 
megarhinus indicates tlie affinity of this grouj) of deposits to those 
of Preglacial age on the Norfolk shore, ami to the foreign Pliocenes. 
The tichorhine and leptorhine lihinoceroses, on tlie other hand, 
point towards deposits of clearly defined Postglacial age. The 
preglacial Trogonthero, Rhinoceros etruscuSy Ele]^>has meridionalis, 
Rorex moschatuSy end Gervus dicranios are absent on the one hand, 
the entire grouj) of Postglacial Arctic Mammalia on the other ; and 
especially among these latter the Reindeer. The Lower Brick- 
earths therefore afford remains in part jicculiar to the forest-bed of 
Norfolk and the Ifliocencs of France and Italy, and in part to the 
Postglacial deposits, and probably occujiy a middle jioint in time 
between the two, being more modern than the former and more 
ancient than the latter. For these reasons the author suggests the 
following classified list of Pleistocene deposits : (1) Forest-bed of 
Norfolk— climate temperate ; (2) Lower Brick-earths of the Thames 
Valley — climate temperate; (3) Glacial deposits — climate severe; 
(4) Postglacial dcj)Osits — climate severe, but gradually becoming 
temperate. 

Mr. Maw’s papQr On the Occurrence of Consolidated Blocks 
in the Drift of Suffolk ” is a contriluition to the evidence on the 
geological position of the blocks of saccharoid sandstone which are 
found scattered on the surface of many parts of the chalk-districts, 
and which appear to have boon derived from several formations of 
different ages. In the author’s opinion the blocks now treated of. 
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many of them several tons in weight, were formed by the consoli- 
dation in sUu of the loose drift in which tliey occur. 

There is also a “ Geological DescrijVtion of the First Cataract, 
Upper Egypt,” by Mr. J. C. l lawksliaw, which is worthy of study 
by those interested in the Geology of the Nile Yalley. 


9. MINEEALOGY, MINING, AND METALLUEGY. 

MiNEUALoay. 

Under the name of Ehnanite, Herr Igelstrom describes* a new 
mineral from the iron mine of Brurisjo, in Grythyttan, Government 
of Orebro, Sweden. The mineral occurs in veins and bands, pene- 
trating the magnetic ore which forms the object of exploration in 
the mine. Several analyses lead to the general formula : — 

2(2E0,Si03) + 3H0, 

where EO represents the protoxides of iron, manganese, and 
magnesia. The name lias been given in honour of the well-lmown 
Swedish iron-master, Herr G. Elanan. 

Early in 1865 a peculiar mineral, at that time regarded as a 
silver-ore, was discovered in the Blind Spring Mountains, Mono Co., 
Cahfomia. It occurs in irregular deposits, associated with argenti- 
ferous galena, and presents the appearance of a compact lustreless 
substance, varying in colour from yellowish-green to black, and 
having a hardness of from 3 to 4, and a specific gravity of 3. Mr. 
Albert Arents, of Mono, Inis recently analyzed this supposed silver- 
ore, with the following results: — 


Teroxido of tiiitutiony 

47*05 

I’rotoxide of copj»cr . 

. 32»11 


„ silver 

. 6*12 


„ lead 

. 2'01 

»* 

,y iron 

. 2-33 

Walter 

. 

. 8*29 


- 

98*51 


From this analysis, the mineral is evidently an aiitimonitc of 
various protoxide bases expressed by the following formula : — 

3 (CuO, AgO, PbO, FeO) SbO, -h 3 HO. 

Th.0 mineral is, therefore, a new si)ecies, for which Mr. Arents 
proposes the name Partzite, after its discoverer. Dr. Partz. 

Some doubts liavc since arisen as to the propriety of regarding 
the mineral in question as a distinct species ; but Mr. Arents has 
met the objections by showing that the observations on which tliey 

* T)a« iieuo Minorul Ekmariito. Berg-und HUttcnmu-nnischc Zeiiung, 1807. 
No. 3, p. 21. 
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rest must liave been made, not on the Partzite itself, but on the 
main body of the Blind Springs ore.* 

Pew men have a better right to speak on the chemical origin of 
minerals and rocks than Dr. Sterry Hunt, of the Geological Survey 
of Canada. This indefatigable chemist has recently laid before the 
French Academy of Sciences his views “On the Formation of 
Gypsums and Dolomites.”! Alluding to his former researches, Dr. 
Hunt shows that the reaction of a solution of bicarbonate of lime on 
sulphate of magnesia gives rise to the formation of sulphate of lime 
and bicarbonate of magnesia. It is, however, extremely difficult to 
obtain, on evaporation, a complete separation of the two salts pro- 
duced by this double decomposition ; for the bicarbonate of magnesia 
on exposure to the atmosphere loses a portion of its carbonic acid, 
and passes to the condition of a neutral or a sesqui-carbonate, which 
easily decomposes the sulphate of lime, reproducing carbonate of 
lime and sulphate of magnesia. To obviate this loss of carbonic 
acid, Dr. Hunt conducts the evaporation in an atmosphere highly 
charged with carbonic acid ; such an atmosphere effectually prevent- 
ing the decomposition of the bicarbonate, and allowing the gypsum 
to separate in a pure crystalline form. To apply these laboratory 
experiments to the explanation of the natural origin of gypseous 
and dolomitic rocks, the author has recourse to the oiunion still 
entertained by some geologists, that the proportion of carbonic acid 
in the atmosphere must have been much greater in the earlier 
periods of the world’s history than at the present time, I'his 
admitted, his experiments afford a simple explanation of the formation 
of beds of gypsum, and also of the magnesio-calcareous rocks with 
which they are commonly associated. The water of most natural 
springs holds in solution more or less bicarbonate of lime, which, 
when carried do^vn to the sea, reacts on the sulphate of magnesia 
present in sea-water, producing sulphate of lime and bicarbonate of 
magnesia ; and the water containing these mixed salts, on evapora- 
tion in a basin of limited area and under an atmosphere rich in car- 
bonic acid, deposits the' sulpbite of lime in the form of gypsum, 
while the magnesian carbonate, uniting with carbonate of Hme, may 
be precipitated as a dolomitic sediment. 

At a subsequent meeting of the Aeadtmiy, Dr. Hunt followed up 
the subject in a paper “ On Cerhiin licactions of Magnesian Salts, 
and on Magnesia-bearing* Kocks.”! 

The same eminent chemist gives the result of much philo- 
sophical Jihought in a memoir “On the Objects and Method of 


* ‘ Ban Francisco Mining Press, * 18G7, Jan. 10, Fob. 9, and April 13. 
t “ Sur la Fonnatioii dos Gypses .et des Dnlomios : ” ‘ Cc»inxitos llt'iidiis,’ 18G7, 
No. 16, p. 81,5. 

X ** Bnr qindtpios Ke'aotionsdn Stds MagniWens i t biir los lioches magiicsiltTos:’* 
* Conipl-crj RciiduH,* 18G7, No. 17, p. 84(i. 
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Mineralogy,” read before the American Academy of Sciences.* The 
author advocates the extension of mineralogic^il scionen, so as to 
embrace the entire range of inorganic substances whether occurring 
native, or produced by the chemists skill; and tlien, passing to tho 
great problem of classification, discusses the objects of a natural 

E * m ” and the basis upon which it must bo founded. “ Such a 
fication,” says Dr. Hunt, ‘‘ will be based upon a conrideration 
of all the physical and chemical relations of bodies, and will enable 
us to see that the various properties of a species are not so many 
arbitrary signs, but the necessary result of its constitution.” Not 
imtil this shall be accomplished, at least in a m^uro, can 
mineralogy expect to take equal r(mk with the kindred sciences of 
systematic botany and zoology. 

Mr. T. Davies, of the British Museum, calls attention to the 
occurrence in Cornwall of the mre oxide of antimony called Senar-^ 
montUe. The mineral occurs in opaque octoliedral crystals lining a 
cavity in a specimen of Jamesonitc from Endellion.t 

Every mineralogist is familiar with the calcite-shaped crystals 
from the Fontainobk^au sandstone. Somewhat similar groups of 
crystals have recently been found in a valley near Heidelberg, and 
have been described by Professor Blum-f They occur in tho centre 
of certain irregularly-shaped sandstone nodules, which have been 
weathered out from thcj BuntcT Sandstone of the surrounding rocks. 
The crystals present tho scakmohedral form of cjilcite, but consist 
entirely of sandstone. Professor Blum supposes that the calc-spar 
originally crystfillizcd in tho midst of loose sand, which afterwards 
concreted around the crystals, forming a solid mass ; the enclosed 
calcite Ixdng subsequently removed ])y the percolation through the 
external sandstone of water holding carbonic acid in solution, and 
its place supplied by the deposition of silica, which had served as a 
cementing medium to tho sandstone. Occasionally a cavity exists 
between the investing and the enclosed sandstone; but originally 
the sandstone must have closely covered the calcite, since it bears 
the sharp impression of its crystals ; the space, therefore, between 
the kernel and its shell shows that the quantity of silica introduced 
was insufficient to entirely replace the carbonate of lime which had 
been removed. 

Dr. How’s “ Contributions to the Mineralogy of Nova Scotia ” 
aye continued in the ‘ Philosophi(5al Magazine ' for May.§ Several 
analyses are given of cerhiin dark-coloured pebbles found at Corn- 
wallis, King’s Co. ; and although tho results show that#the com- 

♦ ‘ Silliman’s American Jonmal of Science and Arts/ March, 1867, p. 203. 
t ‘Geological Magazine,* April, 1867, p. 1^2. 

i Bunter SandHtcin in Formen von Kalkspath. Leonhard’s Jahrbuch, 1867. 
Ifel't III., p. 320. 

§ ‘Phil. Mag./ May, 1867, p. 336. 
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position is l)y no means uniform, sufficient evidence is obtained to 
refer the mineral to the rare species Wicldym, The Professor then 
describes three argillaceous rocks, apparently of local interest only ; 
and, finally, notices the occurrence of bitumen on calcito in Inverness 
Co., Cape Breton. 

It is not a little remarkable that there should be on record but 
comparatively few analyse of so common a mineral as iron pyrites. 
M. Mene has, therefore, done good service by undertaking a com- 
plete chemical examination of the mineral, the results of which are 
published in a “ Note on Yellow and White Iron Pyrites.”* The 
value of this short memoir will be appreciated by remembering the 
amount of labour represented by the thirty-six original analyses 
which it contains. The author calls attention to the fact, brought 
out by these researches, that the ordinary yellow cubic pyrites con- 
tains much less water than does marcasite, or white rhombic pyrites ; 
and that the difierenco in the stability of the two species on exposure 
to atmospheric influences may be referable to the varying amount 
of argillaceous impurities present. 

Some time back, Mr. J. P. Cooke, jun., described a new 
American mineral, called Danalito, occurring in the granite of Cape 
Ann, Massachusetts. Associated with this are two remarkable 
micas, one of which is a vmiety oi* Lepidomolano, while tlie other 
appears to bo a new species, which, from its easy fusibility and its 
foliated structure, lias received the name of Criio])liyUite,\ This 
mineral, like the other micas, crystallizes in six-sided prisms belong- 
ing to the rhombic system, and has a piadect bas^il cleavage. The 
crystals are opticixlly biaxial, and are dichroic, presenting a dull- 
green colour when viewed in the direction of the principal axis, and 
a reddish brown when examined transv(‘rsi‘ly. The spec. gniv. is 
2 909, and the hardness varies from 2 to 2*5. The large amount 
of alkalies pi'esent, amounting to 13*15 per cent, of potash and 
4*06 of lithia, seems suflkjient to account for the extreme fusibility 
of the mineral. 

The composition of Boronatrocalcite or Nairdborocalciie lias 
recently been the subject of some dis(Uission.J There seems good 
chemical reason for accepting the formula which Dr. Lunge has 
established from his carefully conduced analyses, and which may 
be thus expressed : — 

2 (NaO, 2 BO 3 ) + 5 (CaO, 2 BO 3 ) + 42 HO. 

For some time past, Professor Graham has been engaged in a 

* “ Note sur les Pyrites dc For jaunes ct blauclics ‘ Coniptcs Kendiis/ 1867, 
No. 17, p. 867. 

t “ Oil Cryophyllito, a new mineral species of the Mica family ‘ Silliiaan’a 
American Journal,’ March, 1867, p. 217. 

X See* AnnalendrrOlieinionndPlmimaeic.’ Bd.oxxxviii., j). 51 ; cxxxix., p. 52; 
cxli., p. *870; and ‘Chemical Nows, 1867, Feb. 22nd; April 0th; and April 26th. 
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series of researches on the absorption of gases by metals ; and, 
quite recently, these investigations have, in a most unexpected man- 
ner, yielded results which promise to throw considerable light on 
the origin of meteorites. His experiments have shown that many 
metals, when heated in certain gaseous media, are capable of 
Borbing a large volume of the gas which may be retained at ordinary 
temperatures, for an indefinite period, condensed within the inter- 
stices of the metal, but ready to be evolved at any moment by a 
sufficient elevation of temperatiu*e ; this power being denoted by the 
term “ occlusion.” Pure iron, for example, heated to low redness 
in carbonic oxide, occludes upwards of four times its volume of the gas ; 
and hence a piece of ordinary wrought iron heated m vacuo yields 
a considerable amount of carbonic oxide derived from the atmosphere 
of the funiace in which it was prepared. It became, therefore, a 
matter of much interest to determine whether meteoric iron contained 
any, and if any, what kind of occluded gas ; and experiments were 
accordingly made with the Lenarto meteorite. When a carefully 
cleaned piece of this iron is heated in a tube connected with the ex- 
hausting apparatus known as ‘‘SprengeFs pump,” it yields 2*85 
times its volume of gas, having the following composition 

Hydrogen 85'C8 

Carbonic oxido 4'4f) 

Nitrogen 9-8C 


100-00 

Now since the occluded gas is in every case a remnant of the atmo- 
sphere in which the metal was last ignited, the conclusion seems 
almost inevitable that the meteorite in question must have been 
intensely heated, before reaching our earth, in a dense atmosphere 
highly charged with hydrogen, — a conclusion which receives ad- 
ditional interest when studied in connection with Messrs. Huggins 
and Miller’s researches on the stellar spectra, and with the Father 
Secchi s recent attempt to classify the fixed stars according to their 
spectra, hydrogen being the characteristic element in those of which 
a Lyrae is the type. The discovery has been communicated to the 
Eoyal Society by the Master of the Mint, and has been brought 
before the audience of the Eoyal Institution by Dr. Odhng. 

M. Dumas has called the attention of the Academy of Sciences 
of France to a peculiar substance, the origin of which is un- 
known, which possesses the general character of anthracite, but ap- 
proaches the diamond in hardness. Attention has been especially 
directed to this, hoping that the source from which it has been 
derived may be discovered, and the peculiarities further examined. 

Dr. Schrauf, of the Imperial Museum of Vieima, has communi- 
cated to the Academy * the correction of the weight of the great 

* Sitzungbb. fl. k. Ac. d. Wina., IM. LIV., p. 5. 
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Austrian diamond called “ Florentine,” which has been by the 
commission appointed to examine it. 

According to the Imperial inventory, the stone weighs 133|^ 
carats, whilst in all works on precious stones the weight is given 
a^l39^ carats. The recent examination of the gem shows its 
specific gravity at 19^^ Cent, to be 3*5213, and its weight, 27*454 
grammes. Now the value of the carat is : — 

In Amfiterdam . . . 205*7000 minigrammes 

„ Florence .... 197*2000 „ 

„ Paris .... 205*5000 

„ Vienna .... 200*1900 

Tliereforo the iiowly-detcrmined weight, 27454 grammes, corre- 
sponds to 139n Floi-ontiiie carats, 133^ Paris carats, and 133*180 
Vienna carats. The last number, corrected for weighing in air, 
gives 133*160 Vienna carats as the true weight of the famous 
Florentine. 


Mining. 

The Select Committee on Mines continues its sittings. Several 
of the Colliery Inspectors have been examined. It is evident from 
the tenour of nearly all the questions that the members of this Com- 
mittee are inclined to recommend an additional number of Inspectors, 
and possibly the introduction of sub-inspectors. 

There is a great objection to the latter ; an inferior class of men 
would be placed in positions of considerable responsibility, and they 
would not bo enabled to exert any beneficial influence over the 
men. Any attempt to remove the responsibility from the coal 
owner and his agents will be replete with danger. 

Another Committee deals with the question of Mines Assess- 
ment, admitting in the abstract, the correctness of the principle of 
rating mines to the poor; it is unfortunate that any additional 
burden should now be thrown upon our mineral industries. A 
very mistaken idea prevails, arising mainly from the want of 
practical acquaintance with the subject ; many persons conceiving 
that since the mines draw a population to a parish, and thus in the 
course of time throw many burdens on it, that justice demands 
from them their contributions towards the support of that poor, 
/The result at this time, if the Bill introduced by Mr. Percy Wyndham 
should become an Act, would be tliat a largo number of mines 
which are now working at a considerable monthly loss, and which 
are continued hoping for an improvement in the metal market, for 
the purpose of keeping the miners employed — as if once dispersed 
they would never again bo gathered together — would be aban- 
doned, and thus hundreds of Wiilies thrown heavy burdens on the 
parishes. Under more favourable aspects there would be but little 
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objection on the part of the mine proprietors to an cquilable system 
of rating. 

The Committee at their last meeting carried the following 
resolution by a majority of 7 to 4 : — 

‘‘ Provided always that after the passing of tliis act no occupi|fr 
of any mine within th(3 jurisdiction of tlic Stannary Courts of 
Devon and Cornwall, or of the Jligh Peak Mining Customs and 
Mineral Courts Act (14 and 15 Vic. e. 94), and the Derbyshire 
Mining Customs and Mineral (kmrts Act (15 and 16 Vic. c. 163), 
shall be hable to be rated to the relief of the poor, to the county 
and highway, and other local rates, and no assessment shall be 
made on such mines, otherwise than on the owner or owners in 
respect of the rent, royalty, toll, or due reserved to him or them.” 

It now remains to be seen whether the House of Commons will 
accept the amended bill. 

The present condition of the Tin and Copper Mines of this 
country will be best understood by the following statement of facts. 

In 1860, 405 mines paid dues upon the ores raised to the 
Stannary Court. In 1866, they were reducal to 315. The value 
of all the ores upon which those dues were paid was in 1861 
2,068,123/.; whereas in 1866 it was only 1,401,462/. In 1861, 
the number of Cornish and Devonshire Mines paying dividends 
amounted to fifty-eight ; but in 1866 there were but twenty-six 
mines whicli paid dividends. With two or three exceptions the 
dividends were small, and in some of the mines it was deemed 
prudent to pay the dividend out of the res(*rv('d funds, as \vidows 
and orphans were entirely dependent on them for their subsistence. 
Within the last eighteen months alxiiit 11,500 p(*rsons have been 
thrown out of employ ; and of th(‘se above 7,000 have left the 
Western counties. Six thousand have emigrated to America, to 
Australia, and New Z(‘aland ; the others having found employment 
in the collieries of Scotland, ind a few on the lines of railway now 
in process of construction. 

Safety Lamps have l>een made the subjects of a series of most 
carefully contrived experiments by some of the colliery engineers 
of the Newcastle district, and the result has been to show that none 
of the lamps at present in use, under the circumstances to which 
they arc exposed in welUventilafed coUiories, are safe. The experi- 
ments were made after the following manner. The safety lamp 
under trial was placed in a wooden pipe, through which any 
mixture of gases and atmospheric air could be driven at any 
velocity, the rate being measured by Dickinson's or Biram's 
anemometer. It was found when an explosive mixture of car- 
buretted hydrogen and atmospheric air — fire-damp — was made to 
travel the pipe at a velocity of 8 feet per second, the ordinary 
Davy Lamp began to heat, and in a few moments it exploded out- 
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side. It ap])(mrs that the “ Georgie ” — tliat is Stephenson’s lamp — 
and (llaniK^y s, were not found to be any safer than the Davy ; and 
the Belgian lamps Eloin’s and Miiesehjr’s W(?re equally liable, 
under certain conditions, to explosion. A few years since those 
lajjips were what they professed to be — with the currents of air 
travelhng at the rates which wore then common, tliei’e was 
nothing to be apprehended. Ventilation has be(ai greatly im- 
proved, and the quantity of air now driven througli a colliery is 
nearly double that which was considered necessary a few years 
since. Consequently a lamp is now exposed, especially in our best 
collieries, to a current having twice tlie velocity of the air to which 
it was formerly exposed. This improved rate of ventilation renders, 
according to the experiments at the Hetton colliery, all existing 
safety lamps dangerous whenever an atmosphere of fire-damp pre- 
vails. These experiments must be repeated under all conditions ; 
and the safety lamps, which arc evidently (orrect in principle, must 
be modified to meet the improved conditions of ventilation. 

Such paragraphs as the following are from time to time 
appearing in the newspapers relative to the extension of our coal- 
fields. 

‘^Tlie question as to whether coal may not be found under 
other formations than those acknowdodged and defined, is having a 
practical solution in the extreme south of Derbyshire, at a point 
where it has been laid doicn on the geological mai) as being free 
from anything of the Innd!^ We are then told that at Coton 
Park, a few miles from Gresloy, a wealthy proprietary are sinking 
in the expr^ctation of reaching coal at a naxU rato depth ; and the 
writer continues — “ Sliould tla'y be successlub of which th(*re is a 
strong probability, the finding of the coal cannot but have an 
important bearing on the important question Avljich tlic Koyal 
Commission is now investigating as to the extemt of our coal- 
fields.” 

If the writer of this had l)Con at tho trouble to consult the 
published evidence of the Geological Survey in regard to this very 
district, he would have found, upon Horizontal S(‘ction, No. 52, a 
well-defined plan of the strata and of the faults by which it has 
been disturbed, with the following remark — “ The coal-measures of 
this area have nd been proved, hut the coal seams probably rise 
towards the west under ilui New Bed Sandstones, and. in any case 
their depths are influenced by the faults here marked,'' This 
certainly does not confirm the writer’s statement as given above, 
but it proves that the existence of coal over this area is well known, 
though the depth at which it will be found has yet to be 
determined. 

A mine of Antimony of St. Mary-le-Plaiii, in the canton of 
Massiac, in the department of Cantal, Central France, which was 
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worked with some activity in 1860, and abandoned in 1866, has 
just been reopened, and workings are commenced with Ihe promise 
of a thorough examination, and it is hoped of a satisfactory result. 
This mine is stated to produce native antimony, sulphide of anti- 
mony, or glance antimony, and the grey and red ores of this meM. 

Mr. J. Ct. Williams, of Aborystwith, who has for many yeTrs 
been connected with the L('ad mines of Cardiganshhe, es]^(‘ially 
those which are in the (rogerdan property, has just pubhsiKHl aix 
interesting little work, called ‘ A short Acc'Oiint of the Britisli En- 
caminneiits lying between tlie ltiv(a*s Illieidol and Llyfnant, in the 
comity of Cardigan, and their connection witli the Mines/ Mr. 
Williams has instituted a careful examination of a considerable 
number of ancient encampments He finds some to bo, as he con- 
siders, peculiarly British, others being Boman, or Roman- Britisli ; 
and their positions prove unmistakably that they were con- 
structed for the purpose of protecting the mines adjoining them. 
Wherever there is a group of mines, Mr. Williams finds a group of 
encampments also. This is really a valuable contribution to tho 
obscure history of early British Mining. 

In connection with publications relating to Mining, we may 
state that we have seen the advanced sheets of a work ‘ On Gold 
and Silver Mining and Metallurgy in all parts of the World.' It 
is by Mr, John Arthur Phillips, a gentleman well known as the 
author of a ‘ Manual of Metallurgy,' and for his extensive ac- 
quaintance with the Mines of tho Old and the New Worlds. Tho 
book is extensively and beautifully illustrated. ' 

Dr. Qement Le Neve Foster, D. Sc., Lecturer to the Miners’ 
Association of Devon and Cornwall, has translated from the Dutch 
Van Diest’s ‘ Banca, and its Tin Stream Works,' which is decidedly 
the bc^st account of this extraordinary stanniferous district which 
has appeared. It cannot but be of the greatest importance to the 
English Tin miners to know exactly the conditions under which 
the Dutch obtain the tin in their Eastern possessions. The Banca 
Tin being at the present time the most serious rival with which the 
British Tin miner has to contend. 

Professor F. de Hochstetter has recently brought before the 
Imperial Geological Institute of Vienna an account of several 
“exploitations” for coal and iron in the Banat. The coal 
formation of SteierdortF, which was discovered in 1790, and which 
belong to the Lias formations, has within tlie last few years been 
brou^it into notice. Five beds of cod have been worked upon, 
and they give a yearly production of 165,000 statute tons. This 
coal is known commercially as the coal of Orawieza, and is one of 
the best produced in tho Austrian Empire as regards calorific 
power. Much of it is used for the steam navigation of tho Danube, 
and for locomotive purposes on some of the railways. Gas is 
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manufactured from it at Pesth and Temesvar, and in many of the 
great industrial establishments of Hungary. 

In connection with these coal beds considerable deposits of 
argillaceous iron ores are found, and overlying them beds of bitu- 

K ous. shales which are very rich in mineral oil, which is used, 
er the direction of Dr. 0. Gomelin, in the manufacture of 
paraffine and pliotogone. 

Professor Hochstetter remarks that the coal of this district com- 
petes, and not without success, with the British coal which finds its 
way to the Danubian Provinces. Sulphides of iron, lead, and zinc, 
are stated to bo ass^ociated with the iron ores. 

The demand^ for coal in France i^ rajiidly increasing, and con- 
sequently we find an increase in the quantities of coal sent into 
that country from England and from Belgium. The quantities 
sent from the two countries being as follows : — 

Tons. T'Tis. 

18G4 Bcl-mn 3.150,185 Enj?lis!i 1,285,514 

1805 „ 3,350,782 „ 1,502,027 

18<;6 .. 3,785,711 „ 1,901,001 

The French Government, anxious to preserve the existing 
woods in France, are doing all they can to induce English coal- 
owners to send coal into that countiy, and tlu.* great railway com- 
panies have agents in England, making special inquiries as to the 
probable quantities of coal which may be sent into the interior of 
France if the railway raters are reduced. 

It has been, not unfrequently, said, and very generally believed, 
that the Gold Mining of Australia was nipidly declining. The last 
number of Dicker’s ^ Mining KtK!ord,’ an admirable weekly paper, pub- 
lished in Melbourne, and devoted to the consideration of the important 
mining interests of Victoria, gives in its sliare circular, the names 
of thirty-eight dividend alluvial mines and of thirty-six progressive 
alluvial mines ; of sixty dividend quartz mines and of sixteen pro- 
gressive quartz mines. This does not look like a failing of activity 
in gold washing or mining. Within sixtc'en years the two colonies 
of Victoria and New South Wales have producc^l a supply of gold 
amounting in value to 150,000,000/. sterling, four-sixths of which 
has been the produce of Victoria alone.''^ 

We have just seen some very inton^sting specimens of Gold sent 
home from- Otago, New Zealancl, by Mr. William Warren, and some 
gems, topazes, amethysts, sapphires, rubies, rock crystal, and a 
remarkable siliceous gem of extreme hardness, which we l^elieve to 
bo new. We note this to show the importance of carefully examin- 
ing the residues of the gold washings of this colony. The gems 
now sent are small and not of much value, but they indicate the 
high probability of finding such as would be of real value. 

♦ See also article on “ Tlio Proj^ss of Science Abroad,** in the present number. 

‘ Intercolonial Exhibition, 18(>6. Mineral and Mining Statistics/ 

VOL. IV. 2 F 
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Welsh Gold Mining, which a few years since was of great pro- 
mise, has almost entirely failed to be remunerative ; but two mines 
produced any quantity of gold in 1866, Vigra and Clogan being 
one, and CasteU Cam Dochan the other, and from the Quartz lodes 
of these mines about 1,200 ounces of gold were obtained. 


Metallurgy. 

There has been for some time an evident want of activity in our 
Metallurgical processes. The causes of this are sufficiently obvious. 
The unfortunate attitude assumed by the workmen— more unfor- 
tunate for their future than for the future of masters — and the 
general disturbance of trade being the principal ones. Kcsulting 
from this, we find but few of our great manufacturers exhibiting at 
Paris ; but beyond the influence of trade depression, there is another 
influence yet more potent, which has prevented the display of the 
finer specimens of English manufacture. Exhibitions have not, as 
a rule, been found profitable. The regular system of the workshops 
has to be disturbed, and much inconvenience suffered, which the 
resulting advantages have not been found to balance. It is there- 
fore most fallacious on the part of Dr. Lyon Playfair to assume that 
English manufacture is retrograding, because the display of our 
metallic industries at Paris is an imperfect one. A glance at the 
Catalogue will convince any one that our highest-class manufac- 
turers have not exhibited. Yet Dr. Playfair, writing to Lord 
Taunton, thus expresses himself: — “ I am sorry to say that with very 
few exceptions, a singular accordance of opinion provaihid that our 
country had shown little inventiveness, and made but little progress 
in the peaceful arts of industry since 1862. Deficient representa- 
tion in some of the industries might have accounted for this judgment 
against us, but when we find that out of ninety classes, there arc 
scarcely a dozen in winch pre-eminence is unhesitatingly awarded to 
us, this plea must be abandoned. My own opinion is worthy only 
of the confidence which might be supposed to attach to my know- 
ledge of the chemical arts ; but when I found some of our chief 
mechanical and civil engineers lamenting the want of progress in 
their industries, and pointing to the wonderful advances which other 
nations are making, when I found our chemical and oven textile 
manufacturers uttering similar complaints, I naturally devoted 
attention to elicit their views as to the causes.” 

It is not necessary to quote any further from Dr. Lyon Play- 
&ir*s letter, which proceeds to inform Lord Taunton that the one 
great want of England is technical schools. 

Dr. Playfair is exceedingly illogical. In the first place, his 
complaint is that our country had shown little inventiveness since 
1862 ” and then he speaks of the wonderful advances which other 
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nations are making.” We must ask him, In what do those won- 
derful advances consist ? Certainly not in inventiveness. For not- 
witlistanding the want of activity in English manufacture and 
trade, we are so bold as to state that there has been more inventive- 
ness shown in England since 1862 than in all the Jiations of Europe 

S ut together. If the wonderful advances ” refer to manipulatory 

etails, we believe, in many cases — certainly not in all — Dr. Lyon 
Playfair will be right enough. But the absolute weakness of this 
letter, put forward with an air of authority which is not pleasant, 
consists in taking what is confessedly an im])erfect display of British 
industry, as a lair example of the present j)ower of tlie British 
workshops. In concluding his letter. Dr. Playfair says, “ It would 
be important that the Government either through your Commission 
or through the Coimiiittee of Council on Education, should hold an 
oflScial inquiry on this subject, and should tell the people of England 
authoritatively what are the mc'ans by which the great States are 
attaining an intellectual pre-eminence among the industrial classes, 
and how they are making this to bear on the rapid progress of their 
national industries.” 

In our Mineral and Metallurgical Industries to which especial 
reference is made, and to which wo desire to confine oursdves, there 
is not, in the first place, that want of inventiveness which Dr. Lyon 
Playfair supposes ; and in tlie second place, supposing it did exist, 
it would not be remedied by any autliorit.itive telling of a Royal 
Commission or a Committee of Council. 

Our iron furnaces are improving in (ionstruction and increasing 
in size. The iron made from iulerior ores is greatly improving in 
quality. Our mills are now the finest in the world, and capable of 
executing any work for which there may be a demand. We are 
the only people in the world who are striving — and striving too 
with every prospect of success — to carry out the process of puddling 
by machinery ; and where else shall we find coal cutting by macliinery 
in so advanced a shite as in the British coal fields ? 

In our processes of Lead Smelting great, advances are being made 
— ^and from ores of lead contixining copper, the best lead can now be 
manufactured. Indeed, in each of our metallurgical processes wo 
can point to improvements which will show how exceedingly imper- 
fect 18 the knowledge possessed by Dr. Lyon Playfair ; and a little 
consideration would have "prevent^ Earl Granville from basing his 
remarks, — made at the distribution of prizes at the London Univer- 
sity, — on so fallacious a letter as that addressed to Lord Taunton. 

An alloy of Platinum and Steel has been formed which possesses 
some peculiar properties. When these two metals are in a state of 
fusion, they alloy in all the propqrtions tried. This alloy takes a 
fine polish, does not tarnish, and its pure coloim peculiarly fits it for 
a mirror. Its density is 9,862. If two pieces, one of steel and the 

2 F 2 
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other the alloy of steel and platinum, be plunged into dilute sul- 
phuric acid, the alloy is attacked with violence, while the steel 
remains untarnished. This alloy is thus attacked by acids in all 
proportions, until ninety parts of platinum with twenty of steel are 
united.* 

Alloys of Silver and Steel were made long since by Stodart and 
Faraday, and then fully examined ; our French friends have recently 
announced an examination of these argentiterous alloys as something 
new. 

The Iron Sand of New Zealand is again attracting attention, and 
a company has been formed for working it. Let us hope that the 
experiment of making pig iron from this ore may be practically 
more successful than the former attempts to do the same thing 
has been. 

M. Julien has presented to the Society of Encomu-gement of 
Paris a pamphlet on Iron and Steel, in which he puts forth some 
|)ecuhar views on the combination, or rather mixture, of carbon and 
iron. The cleverness of this essay and its novel views will com- 
mend it to the attention of the man of science and to the steel 
manufacturer. 

The manufacture of Steed Iron from Cinder Pigs, which has been 
for some time the subject of experiment, appears to be now nearly 
approaching a successful development. Mr. Heaton, of Langley 
Mills, places nitrate of soda at the bottom of the crucible and covers 
it with a perforated iron plate. The iron to bo purified is placed 
above this, and the melted nitrate of soda diffuses itself through the 
molted metal, producing, according to the statement of the inventor, 
complete desulphurization and dephosphorization. 

A number of experiments were made recently at Langley Mills 
with cinder iron, which would have been utterly useless in the 
Bessemer converters. The result is stated to have been the pro- 
duction of steel iron of the finest quality. 

We understand that a large Stafibrdshire firm is preparing to 
make the experiment upon a large scale ; we shall anxiously watch 
and report the result obtained. 


10. PHYSICS. 

LiGip.— Mr. Sorby, in this Journal, two years ago, described his 
application of Spectrum Analysis to microscopical investigations, 
ana especially to the detection of blood stains. Mr. Browning has 
recently made for Mr, Sorby a modification of the spectroscope, 


' Les Mondcfl/ tome xlii., 15 livraiflon. 
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which is intended to slip into the eye-end of a microscope, instead 
of the eye-piece. 

The instrument contains a series of prisms ai-ranged for viewing 
the spectrum by direct vision, and there is an arrangement for the 
purpose of obtaining a supplementary spectrum from any object 
whose spectrum it is desired to compare with that of the object 
placed on the stage of the microscope ; which object may be either 
a solution of permanganate of potash in a small sealed tube, a 
cobalt-blue glass, or anything else which will furnish a standard 
spectrum for comparison. Milled heads with screw motions enable 
the observer to adjust the focus of the different 2 )arts of the spec- 
trum and to open and shut the slit vertically and horizontally. 
Powers of from half-an-incli to l-20th may be employed, and by 
using a binocular microscope the object may be brought info the 
field and examined in tlie ordinary way through one tulx?, whilst its 
spectrum may be observed and compared with that of a standard 
light by moans of the other tube. The objfict may be illuminated 
either by transmitted or reflected light, and any of the ordinary 
accessories may be used for this purpose, such as achromatic con- 
denser, side reflector, Lieberkuhn, &c. Mr. iSorby proposes the 
use of a standard interference sptictrum, to be used as a scale in all 
descriptions of spectra, as seen by the sj)ectrum microscope. The 
scale IS produced by a plate of quartz •043-inch thick, cut parallel 
to the principal axis of the crystal, and phiced between two NicoVs 

E risms. By this means the whole visible space is divided by dark 
ands into twelve regular divisions, having in all parts the same 
relation to the physical properties of light. These are counted from 
the red end towards the blue, their centres being reckoned as 1, 2, 
3, &c., and the thickness of the plate is so adjushnl that the 
sodium line exactly corresponds to 3*^. The intensity of the 
absorption is expressed by the following types ; — 

Not at all shaded (blank space) 

Very slightly shaded . . , (dots with wide spaces) 

Decidedly shaded . . . (dots closer together) 

More shaded . . (very close dots) 

Strongly shaded, but so that a 

trace of colom* is still seen (throe hyphens close) 

Still darker — (single dash) 

Nearly black (double dash) 

Except when specially requisite, only the symbols . . ., — , 

— , are employed for the sake of simplicity, and then as signs of 
the relative rather than of the absolute amount of absorption, and 
it is assumed; that there is a gradual shading-off from one tint to 
the other, unless the contrary is expressed. This is done by means 
of a small vertical line over the figure, Avhich shows that there is a 
well-marked division between them. Definite narrow absorption- 
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bands are indicated by * printed over their centre. In Mr. Scmby’s 
paper examples are given wliich show how simple or more compli- 
cated spectra may re^ily be printed and compared. For instance, 
the spectrum of uoimal chlorophyll dissolved in alcohol (deep 
green), is represented by : — 

7 JiL on . . . 41 n?' - - - 7' 

and the spectrum of the same body, as decomposed by aeids, as 
found in some leaves (olive green), by: — 


• 21 --- 35 4 > ... r> 5 - --- r>» ... (')? ---75 


The instruments and methods were cxhiliited and explained by 
Mr. Sorby and Mr. Browning at llie last soiree of the lioyal 
Society, where they excital the greatest interest. 


The Bev. Father Secchi has continued his researches on tho 
spectra of several classes of stai*s. lie explains by the differences 
of temperature, or by the effect of absorption, the variation in inten- 
sity of certain lines — the hydrogen line F, for example. 

The electric light has recently Wn fitted up on board tlie 
‘ Prince Jerome,' the yacht of H.l.H. the .Prince Napoleon ; and 
several interesting experiments are to be tri(*d with it. It is not 
proposed to illuminate the vessel itself, but, on the contrary, to light 
up other objects, such as a coast or a vessel for tho object of attack 
or defence; ships at I'uU speed or in station can thus be kept free 
of aU danger of collision, and, in action, tho object to bo hit can he 
illuminated. The lamp is that knowm as l)ubosc:q's, which has tho 
advantage of not only having a regular movement when in a ver- 
tical position, but also burning with tho same precision inclined at 
any angle, so as to be indepcuidont of tho pitching or rolling of the 
vessel at sea. An app[iratii8 is placed behind the lamp, which, 
hiding the light from the deck of the vessel, projects it "in parallel 
rays on a given spot. Once proved to be useful on board a vessel, 
the electric light will soon be considered a necessary adjunct to the 
marine and transport service. The employment of the same light 
for railways, in the stations and approaches, tunnels, curves, &c., 
has been actively experimented on in France for some time past. 

The question has again boon raised of substituting the magneto- 
electric current for that of the battery in eloctrotyping, electro- 
plating, and gilding. Tho magneto-electric machine of Mr. Wilde 
has been employed in the well-known establishment of Messrs. Elk- 
iagton, and in Paris IVI. Christophe and M. liouillet have resolved to 
make use of electricity engendered mechanically. They made a first 
trial at the works of the Alliance Company, and they have ordered 
two machines of four discs. In the establishment of M. Lenoir, 88, 
line Popincourt, a machine of this kind has been fitted up, which 
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promises great success. The current is said to be able to deposit a 
pound of copper per hour. 

Mr. Mellor, manager of the Magnesium Metal Company, has 
been experimenting on the alloys of Thallium and Magnesium, with 
the object of seeing whether, if‘ such an alloy could be easily made 
into wire, it might be found to burn jcadily a-nd to produce an intense 
bright green flame, when, from the portability of the wire, it would 
be well adapted to some of tlie jnirposes for which a green flame is 
required. It was found that tliallium alloys most readily with 
magnesium, and in any projxirtions. The alloys are very stable, 
and are easily worked iij) into wire and ribbon. Alloys containing 
5, 10, 15, 20, 25, and 50 per cent, of thallium were prepared ; 
these all burn brightly and steadily, but the flame is smaller and 
the combustion slower than that of pure magnesium. The heat- 
conducting property of the alloy com])ared with magnesium is sen- 
sibly diminished, showing the change in the molecular construction 
of the metal. The smoke produced in the combustion of these 
alloys is more dense, and as it curls gracefully away it is seen to be 
fringed with a rather pretty dark-purple tint ; but the magnesium 
light is so very intense, that it almost completely masks the thal- 
,lium flame, so that it is not observable in some of the alloys — 
indeed, tlie green light is scarcely recognizable even in an alloy con- 
taining 50 per cent, of tliallium. 

As a concluding paragraph to our Chronicles of Optics we give 
a very excellent method of cleaning glass, which may be useful 
where other methods fail. It is taken from the xippendix of the 
second edition of IMa jor KusseUs ‘ Tannin Progress,' published by 
Robert Hardwicke, Piccadilly. Dilute the ordmary hydi’ofluoric 
acid, sold in gutta-percha bottles, with four or five parts of water ; 
drop it on a cotton rublx^r (not on the glass), and rub well over; 
afterward^*Vashing till the acid is removi'd. The action is the same 
as that of sulphuric acid when used for cleaning copj^er ; a little of 
the glass is dissolved off, and a fresh surface exposed. The solution 
of the acid in water does not leave a dead surface on the glass as the 
vapour would ; if a stixing solution is left on long enough to pro- 
duce a visible depression, the part aftected will be quite bright. 
Tliis method is recommended in some cases for cleaning photo- 
graphic plates ; but wo should think it might also bo usefiil in 
cleaning the insides of bottles, flasks, &c., which have got stained 
through use. 


Heat. — M. Fizeau has been examining the abnormal contrac- 
tion and dilatation of iodide of silver under the influence of heat. 
He finds that in this salt, whether' in its amorphous or crystalline 
state, the action of heat is reversed ; its dilatation being negative, 
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contracting inste*\d of expanding on the increase of temperature. 
But this negative dilatation is not quite the same in tho amorphous 
state, in the state of compressed precipitate, as in the crystalline 
state. Raised to a temperature of 40° C. the co-efficient is, 
— 0*00000137 in the first case, — 0*00000139 in the second. This 
co-efficient is, besides, variable with the temperature and the direc- 
tion in the interior of the crystal. In the direction in which tho 
contraction is greatest, parallel to the axis, it is the part for 
100°, about a h'lith of tlie dilatation of mercury. To see if this is an 
exceptional case, he has experimented upon other series of analo- 
gous salts such as the chlorides, bromides and iodides. But he 
finds that wliilst the co-efficient of dilatation of all tho clilorid^'s, 
bromides, and iodides is positive, a.s it is in the case of other sub- 
stances experimented upon, as far as he has hitherto found out, 
the co-efficient of dilatation of the iodide of silver is alone negative. 

V. Ee^iault has determined the spei'ific lieiit of sc'veral 
specimens of natural and artificial gra})hite. Graphite from Canada, 
No. 1, gave a mean number *19800; from Canada, No. 2, mean 
•20198; from Canada, No. 3, mean •19113; from Siberia, mean 
“•19879. Graphite from gas retorts, after ])eiTig heah'd white hot. 
gave mean *Bffi8 ; the same kind of grapliite, afer being lieah'd in 
a current of chlorine, gave *2 .00, and that from Canada, No. 3, 
after like treatment, gave *1977. Hard burnt clay gave *lh’40; 
therefore tho ash in graphite (consisting principally of clay) has no 
appreciable effect on the results obtained. H. Kopp remarks on 
the above numbers, that they are obtained by immersing the 
graphite heated up to 1 00^ in the watcT of the calorimeter ; that 
graphite is porous ; tlicrcdbre the heat giv(3n oft‘ by the water as it 
enters the pores of the substance reappears in tho final result of the 
experiment. Begnault’s numbers are higher than those obtained 
by Kopp. ^ 

The behaviour of some minerals at a high temperature has been 
studied by Dr. Eisner. Ho has heated a great variety of minerals 
axid other rock constituents in a poi'celain furnace to an estimated 
temperature of 2,500 ' to 3,000', and finds in general that silicates 
eoiitciining the alkaline metals, or iion, are much more fusible than 
those which contain much alumina, or no iron ; with the exception 
of obsidian, all the rocks experimenhid upon, even those of volcanic 
origin, presented after heating totally diiierent characteristics from 
those which accompany them in nature; the rrystallino varieties 
})ecame compact and seirii-fused ; therefi^re he says they must have 
been produced in nature UTider different conditions from those of his 
experiments The conversion of pumice into an obsidian-like body 
is especially interesting. After heating, the rocks experimented on 
showed lower specific gravities. 
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Mr. H. Debray 4as communicated to the French Academy the 
results of some experiments having for their object to demon- 
strate that chemical decomposition is analogous to the evaporation 
of a liquid, in the sense that the tension of the gas proceeding from 
the decomposition is constant. He operated upon pure carbonate of 
lime, Iceland spar, or ordinary impure carbonate of lime, placed in the 
middle of a tube, communicating sometimes with a mercurial pump 
and sometimes with a gauge apparatus for measuring the tension of 
the carbonic acid disengaged by the decomposition. The carbonate 
was alternately submitted to four constant t<uiipc*ratures ; viz. 360^ C. 
(vapour of mercury), 440^ (vapour of sulphur), 660^ (vapour of 
cadmium), 1040'^ (vapour of zinc). It was found that at 360"^ the 
tension of the vapour of the carbonic acid was absolutely nil; at 
410^ it was hardly sensible: at 600"* it was only 85 millimetres; 
at 1040^ it attained 551 millimetres. 

A remarkable discovery has been made by M. Pdligot, from 
which it would almost seem as if the old tradition of the existence 
of mallejible glass wiis not quite so al>surd after all. A piece of St. 
Gobain ghtss, prepared a long time ago by M. Pelouze, had lost its 
transparency owing to devitrification, but had not altered in density. 
The piece of glass, supported by one extremity, was ])laced in a 
drawer, wh(m it was found, alter some days, to have become curved 
under its own weight, it having become in fact malleahle glass; the 
surface at the same time being covered with efflorescence. Pliny 
speaks in his history of a glass that could be bent and unbent ; and 
the story goes that liichelieu ordered an inventor to be put to death 
for proposing to divulge a process for making malleable glass. 

The following very important conclusions have Ix'en arrived at 
by Messrs. Bussy and Buignet in their memoir on the changes of 
temperature produced by the mixture of liquids of different natures. 
1. In all the cases under examination, with one sole exception, the 
calorific capacity of tlie mixture is a little superior to the mean 
capacity of the elements. 2. The liquids for which the increase of 
bulk is the most considerable are exactly tliose which develop most 
lieat at the moment of their union, such as ether and cliloroform, 
alcohol and water, sulphuric acid and water. The only instance 
hitherto noticed of a diminution of bulk is in the case of the mix- 
ture of chloroform and hi^sulphide of carhoii, whilst at the same time 
decrease of h^mperature takes place at the moment of the union. 
3. Independently of the loss of heat resulting from the changes of 
volume, there exists a cause which produces an absorption of heat, 
which can be sometimes equal and even superior to the heat given 
out by the combination of the liquids. This cause is not quite 
clearly made out It is suspected to be^ related to the phenomenon 
of diffusion. 
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The following results have been obtained by M. Becquerel in 
some researches on the variations of temperature of the ground at 
different depths, made by the aid of the electric thermometer. At 
1 metre beneath the surface of the ground the mean temperature 
varies between winter and summer as in the air. The difference 
between the maximum and the minimum is 6"^ C. in the ground, and 
18*17^ in the air. At G metres deep the variations occur in the 
inverse order, the maximum taking place in winter, and the difference 
between the ^maximum and tlie minimum being 1°. At 1 1 metres 
deep the variation is not more than 0*3^ ; the maximum takes place 
in winter, the minimum between the spring and summer. From 
16 to 26 metres the variations follow the same law as in the air, 
with this difference, that the difference between the maximum and 
the minimum is only 0*27^ C. This anomaly or inversion of the 
law is duo to the infiltration of water through permeable strata. 
Between 36 and 31 metres the variations follow the laws the op- 
posite to those of the air. Below 31 metres the variations of 
temperature attain scarcely 0T2^, the temperature being sensibly 
constant. 

General Morin has described an elcctro-thcrmomctric register 
for marking automatically, every quarter of an hour, the variations 
of temperature in an enclosed spot or in the open air. Some ex- 
cellent forms of apparatus have already been invented and put to 
use for registering the variations of temperature, not only inter- 
mittently, but continuously. 

A very ingenious as well as commercially valuable form of 
caloric engine has been lately exhibited in London. In principle it 
is based upon the fact, long known to scientific engineers, that the 
most economical mode of obtaining power from heat is by its direct 
application to the expansion of air, or other permament gases, rather 
than by that of steam or ai^y other vapour. The hot-air engine 
now described differs, however, from tlie usual form of caloric 
engine in several essential particulars as to its construction, so that 
it is free from those defects which have hitherto prevented the 
practical carrying out of the caloric theory. In this engine the 
motive power, instead of being derived from the expansion of air 
heated in a separate generator as in former engines, is produced by 
the expansion of air heated by contact with the fuel itself; and in 
addition to this source of the powe^ by the action of the expansive 
force of the gaseous products of the combustion of the fuel, which 
heretofore have been permitted to escape into the chimney without 
being in any way utilized in the production of power. This result 
is accomplished by placing the fuel in a grate which can be her- 
metically closed, and forcing into it the air required for combustion 
by means of an air-pump worked by the engine itself, so that" no 
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part of the heated air or the gases produced by the combustion of 
the fuel can escape without passing through the cylinder, and there 
doing duty in the production of force. It is obvious that by such 
an arrangement the employment of separate iron generators for the 
purpose of heating the air is dispensed with, and that thereby one 
of the chief difficulties of ’the old caloric engine is avoided; for in 
the hot-air engine the fuel is contained in a fire-clay furnace sur- 
rounded by an air-tight iron aisiiig, which in tliis way is entirely 
protected from iniiiry. The fuel, which may be antliracite, smoke- 
less coal, or coke, is thus burned under pressure with great 
regularity and with the production of a imiforni temperature, and 
at a rate exactly proportionate to the duty the engine is called 
upon to perform, thus avoiding all waste of fuel — a. result which 
lias not been attained witJi any other form of engine yet introduced. 
The heiited air, together with the gases produced by the combustion of 
the fuel, passes from the tire-box direcdly into the cylinder, so that 
esrery unit of heat produced is converted into force. The piston con- 
sists of a hollow plungcu*, to which the piston-rod is att^hed ; the 
packing is placed around its upper circumference, where the heat is 
so moderate as to permit of efficient packing and lubrication. By 
means of an air-pump worked by the piston, the su]) 2 )ly of air is 
forced into tlie grate. It hero comes in contact with the fire, and a 
portion of it, in maintaining combustion, combines with the carbon, 
producing carboinc acid, &c., Avliile another portion of the air in excess 
takes up liojit, and is tliereby ex 2 )anded. The mixed heated air and 
gaseous products of combustion speedily accumulate such an amount 
of expansive force as to set the engine in motion, by pressing on the 
piston. At the end of the stroke the expanded gases escape by the 
waste-pipe, which may be connected by a stove-pipe with an 
ordinary cliimney. l^ach upward stroke of the piston produces a 
downward corresponding stroke of the air-piunp, and forces a fresh 
charge of cold air into the grate to* maintain the combustion of the 
fuel, thus keeping up a continual su])ply of heated air and gaseous 
products. The power is increased or diminished by dami^ers, which 
pass the air through or over the fire according to the amount re- 
quired. The chief advanhiges of the liot-air onghie will be found 
in the very important facts, that there is not the most remote 
danger in its use ; the furnace is perfectly insulated, all risk of fire 
is entirely avoided, and tlic presence of water, whether in large or 
small quantity, is diseased with ; so that this engine can be em- 
ployed under circumstances whore it would he impossible to use a 
steam-engine. 

Father Secchi, a scientific experimentalist who is not usually 
mistaken in his statements, has lately made the somewhat startling 
announcement that red-hot iron is transparent. The reverend 
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Pather had ordered a strong iron tube to be made. As it was in- 
tended for an apparatus requiring a vacuum, it was essential that 
this tube should be perfectly air-tight; and as he had some. doubts 
about its soundness in this respect, in order to set these at rest, the 
tuoe was made red-hot and taken into a dark place, when there 
was clearly perceived through the iron (which was half a centi- 
metre thick), a crack inside the tnb<?, and wliich did not reach to 
the outer surftxce. Commenting on this, Dr. Adriani, in the 
‘ Chemical News,’ says : — ‘‘ It is rather curious that the fact of the 
metal above alluded to, to wliich I have reason to lx?lieve that 
gold may be added, becoming transparent at red heat, should have 
escaped the notice of scieiitilic mrm. It requires, however, a good 
bright red heat ; but the transparency of the metals is evident thus 
even in daylight, as I know from my own experience wliile working 
in an engineering establishment attached to a large sugar refinery 
now many years ago.” 

Mr. Stock, another correspondent of the same paper, suggests 
what we consider to be the more probable explanation. He says 
that it is more likely that the crack exhibited itself, because where 
it existed the metal was thinner than throughout the rest of the 
tube, and would therefore cool more rapidly, becoming in conse- 
quence darker coloured, thus showing on the (exterior both its 
extent and direction. 

Electricity.— A very important modification of the magneto- 
electric machine has been suggested by Mr, Tisley, the very 
able and intelligent assistant to Mr. Ladd, and has been car- 
ried out by that instrument maker. It was suggested that* 
if the armature had two wires instead of one, the current of 
one being sent through a wire surrounding the magnets, their 
power would be augmented, and a considerable current might be 
obtained from the other wiie available for external work ; or there 
might be two armatures, one to exalt the power of the magnets, 
and the other made available for blasting or other purposes. 
This idea has been carried out as follows -Two bars of soft iron, 
measuring 7^ in. in x ^ in., are each wound round the 
centre portions with about thirty yards of No, 10 copper wire, and 
shoes of soft iron so attached at each end that when the bars are 
placed one above the other, there will bo a space left between the 
opposite shoes in which a Siemens’ armature can rotate. On each 
of the armatures is wound al)Out ten yards of No. 14 copper wire, 
cotton-covered. If the armature in connection with the electro- 
magnet is made to rotate, there will be a very feeble current 
generated in it ; this passing round, the electro-magnet will increase 
its power with every additional impulse. It will thus be seen that 
the only limit to the power of tlie machine is the rapidity with 
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which the armature is made to rotate, which is entirely dependent 
on th4 amount of dynamic force employed. The great improve- 
ment in this machine is the introduction of the second armature, 
which, although it takes off currents generated in its wire by the 
increased magnetism, does not at all interfere with the primary 
current; and when attached to a regulator is found to give an 
electric light equal to forty elements of Grove’s or Bunsen s at the 
expenditure of 1-horse power. The mafhine exhibited by Mr. 
Ladd at the Eoyal Society was altogether rudely constructed, and 
was only intended to illustrate the princi 2 )le ; but with this small 
machine three inches of platinum wire ‘01, could be made incan- 
descent. There is no. doubt that tliis principle is both ingenious 
and valuable, and Mr. Ladd deserves great credit I'or the enterprise 
he has shown in making the mat^iiine. But we cannot help asking 
why does lie not in liis published papers mention his assistant by 
name, and so give him the credit which ho justly deserves for 
having made the original suggestion, instead of merely saying that 
it was “ suggested by his assistant.” Maiiutacturers are getting 
too much into the habit of considering that the credit of merely 
suggesting imjirovements is of trifling value in comparison with 
that of practically carrying tliern out. 

A discussion on the theory of Mr. Grove s gas battery has lately 
been going on in the French Ai*ademy. Mr. Grove sujiposed that 
it was indispensable for each of the electrodes of platinum of his 
gas-couple to be simultaneously in contact with one of the gases, 
and with the liquid placed underneath. M. Gougoin, agreeing 
with M. Schonbein, states on the contrary that the action of the 
platinum does not take place except on the gases already below, 
and that the gas-receivers should only be considered as reservoirs 
to maintain the solutions they cover in a slate of saturation. The 
electro-motive force of the gas-couple varies curiously with the 
state of the platinum wire. Its action is increased, as M. Matteucci 
remarked, by heating the elements in the flame of a spirit-lamp 
some instants before employing it. In the most favourable con- 
ditions, the electro-motive force of the gas-couple, constructed with 
platinum wires not platinized, scarcely exceeds 155, hiking as 
unity the electro-motive force of a thermo-electric couple of bis- 
muth and copper, the two solderings of which are maintained at 
the temperatures of and 100'^ 0. The electro-motive force of the 
couple of DanieU is^ represented by 193, and that of the couple of 
Volta by 178, at the* moment of being set to work. 

M. Jules llegnauld has examined the modification which 
mercury causes in the electric position of thallium. Experiments 
gave the following results. There is elevation of temperature, and 
thus a disengagement of heat, during the formation of the amalgam 
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of thallium and mercury. Pure thallium is electro-poStive to 
amalgamated thallium. These ex|)eriments prove that tne position 
of thallium is much lower than that which separates cadmium from 
zinc in the Daniell’s couple. They confirm this general proposition 
— “ Every time that a metal is united to mercury, the place which 
it occupies in the scale of aflSnities is modified, and tliermo-phe- 
nomena are observed.” 

Experiments on the elevation of temperature produced by the 
galvanic current have led M. E. Edliind to suppose that tlie 
current by a spc'cial action independent of that of heat, causes an 
expansion of the conductor whicli it traverses. Ho has therefore 
instituted experiments on that subject, and the result is, tliai the 
expansion is perfectly definite. The method adoj>t(‘d is as follows : 
He takes a metallic vire 1*184 medres in length, the amount of 
whose expansion by heat is known with peufeed exactitude', and 

E asses a current through it. The wire is stretched liorizontally 
etween a fixed clip and another working as a lever round a hori- 
zontal axis, bearing a mirror, and the measurement of the elongation 
of the wire is effected by observing the angular displaceiiKuit of the 
mirror. If the tempcTature of the Avire at the mornemt of observa- 
tion be known, it will he sec'ii whether its elongation accords with 
this temperature or not. To mc‘asui*e this tem 2 )enitur(;, JI. Edluiid 
measures the electric conductivity of the wire, and deduces the 
temperature from it. Now by this method he always finds a lower 
temperature than that which would correspond with the observed 
elongation, from which it follow\s that an elongation takes place in 
the wire independently of the action of heat. The conductivity, 
is measured by the method of Wheatstone's Bridge. The rhc‘ostat is 
composed of two German-silver wire's stretched upon a horizontal 
board. To determine the relafion iKitween the tcjinperature and 
resistance, the wire is rolled round four glass pillars fixed in a 
wooden disc, and the cylinder formed l)y the wire placed in a glass 
veasel containing thermometers, and immersed in a bath the tem- 
perature of which was varied. The author gives details of several 
experiments, and concludes by stating tljat the current produces in 
the sohd bodies which it traverses an expansion independent of that 
of heat ; and although these investigations are not sufficient to make 
known the law of this cxj)ansion, they show that it increases rapidly 
with the intensity of the current, and also that this action does not 
cease immediately on the cessation of the passage of the current 
through it, hut disappears by degrees. 

Professor Do la Eire has published an elaborate series of 
experiments on the propagation of electricity in highly rarefied 
elastic fluids ; ho finds that the transmission of the electric discharge 
through rarefied gases is accompanied by a sensible elevation of 
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tempeijiftire ; that when the gases are sufficiently rarefied for the 
discharge to pass readily, and for the light to be stratified, this 
elevation of temperature is less near the negative electrode than it is 
near the positive electrode ; and that the absolute rise of temperature 
at the two electrodes, and the differences between them, vary with 
the density and nature of the gas. A fact which strikingly proves 
the great calorific and illuminating power of electricity is that 
hydrogen, under a pressure of only inillim., may be rendered 
luminous, and become sensibly h<^ated by the passage of electricity, 
although at this pressure its density is so small that a cubic centim. 
of the gas weighs scarcely more than yrA)o of a milligramme. The 
gas must in fact have been very considerably heated for it to have 
been able to raise the temperature of a thorniometer, of which the 
bulb filled with mercury was a cylinder 2^ millims. in diameter 
and 3 ceiitims. long, 3^ in two minutes. The sim])le fin^t that the 
gas becomes luminous is a further proof of its high temperature ; 
for its luminosity is evkh'iitly only a result of its intiandescence. 
Professor De la Kive eonchid(‘S his long and interesting paper by 
saying that * when one sees that so subtile a substance as hydrogen 
reduced to 1 or 2 millims. prc'ssnre is capable of becoming luminous 
under the influenc 43 of electricity, it is impossible not to bo tempted 
to make a com|)arison Ijetween it and tlie likewise exceedingly 
subtile but still luminous matti'r which com])oses the nebula) and 
cometary bodies. This analogy becomes still more striking when 
we examine closely the appearance presented, in a tube containing 
rarefied hydrogen traversed by the electric discharge, by the kind of 
mist which shows itself wlicn a small quantity of gas is caused to 
enter the tube, and which lik(*wise appears in the dark space when 
a C(‘rtain degree of rarefaction lias been passed. The gaseous 
matter Ls there even more highly I’arefied than it is at the other 
parts of tlio mass, thus making its resemblance to the luminous 
matter forming the comets and nebula? still more decided. Wo 
may add that rec^ent rcsearcli('s on the part of various astronomers 
have shown that tho rays yiedded by the prismatic analyses of tho 
light of these celestial bodies are exactly similar to those given by 
the electric discharge, when transmitted through rarefied nitrogen, and 
especially through hydrogen. Do these gases, then, which intervene 
in most of the phenomena of terrestrial physics, play an equally or 
even more important part in the plienomena of cosmical physics ? 
There is nothing improbable in this conjecture, especially since the 
analysis of aerolites has shown that ' planetary space does not 
contain any element not foimd also upon our globe. 

A curious experiment on the irausportatiou of substances by 
the voltaic and induction current has been published by M. Lewis 
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Daniel, Professor of Physics at the Central School of Arts. It is 
generally admitted that the current of the pile moves in the inter- 
polar circuit from the positive to the negative pole. The existence 
of a mechanical action exerted in this direction is confirmed by the 
movement produced in the carbon by the voltaic arc. It is evident 
also from the difierence of level which takes place under the influence 
of a current, in a vessel divided into two compartments by a porous 
diaphragm, and enclosing a liquid of weak conductivity, which at 
the commencement of the experiment presents two surfaces of equal 
lieight at each side of the separation. The moveimuit of the liquid, 
by the current discovered by Porret, has becui examined by Messrs. 
De la Rive, Becquerol, and latterly by Windemann, wlio has 
determined its laws under certain conditions. It is possible to place 
in evidence this action of electricity, and to show the direction by 
an experiment more simple than the preceding. M. Daniel fills, 
with slightly acidulated water, a glass tub(' of any huigth, and of a 
diameter from ten to fifteen millimetres, bent at a right angle at its 
two extremities. He introduces into tlie liquid column a glolaile of 
mercury two or three centimetres long, andimmm’sos the electrodes 
of a more or less powfU’ful pile into tlie two vertical portions. By 
means of the globule of mercury the instrument is easily levelled. 
As soon as the current passes the globule becomes elongated and 
begins to move ; going from the positive to the negative pole. If 
by means of a commutator interposed in the ciremit, the direction 
of the current 1x3 changed, the globule stops and immediately takes 
an opposite direction, always from the positive to the negative pole. 
By properly moving the commutator, we can make the mercury 
take an indefinite alternating motion. The ends of the globule 
under the influence of the current do not present the same appear- 
ance. It is brilliant towards the negative electrode, and dull 
towards the positive? one. This is owing to its possessing positive 
tension in front and negative tension behind. The oxide of mercury 
formed during the experiment is colh?cted at the negative end, and 
is reduced, at least in part, by the hydrogen produced at the 
same time. If the liquid contain too much acid, a salt is formed 
which affects the transparency of the liquid, and bubbles of 
hydrogen are disengaged. 

When the direction of the current is altered, a sort of veil 
which covers one of the extremities of the globule is seen to fly to 
the other extremity. Four Bunsen elements suffice for this experi- 
ment, if we employ a tube 0*40 m. to 0*50 m. long. With twenty- 
four elements we can operate upon a tube a metro long. The 
current of fifty elements gives too great a velocity to the mercury, 
and breaks it up into globules which travel in the same direction. 
When the tube is inclined the mercury can still move from the 
lower to the upp(3r end. Thus the weight of the mercury lx)ing 
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known, we can form a very clear idea of the work performed by 
the portion of the current which traverses the globule. If tlie 
inclination be progressively augmented, a moment arrives at 
which equilibrium is established between the force of the cur- 
rent which tends to make the mercury ascend and the action 
of the weight which causes it to desctmd, the globule resting 
stationary, but elongated. It is subject to a very apparent interior 
movement, and takes a rotatory motion, first in one direction, then 
in another. The same experimcint can be made by means of 
a Euhmkorffs coil. As the currcmts furiiishod by this apparatus 
are alternately in contrary directions, a commutator is necessary to 
suppress the inverse current. It is important to remark that the 
conductivity of the transported maforial is one of the necessary 
conditions of tlie movement ; a globule of bisulphide of carbon in 
troduced into the tulx) is insensible to the passage of the current. 
Tluiso experiments have a close similarity with those which Mr. 
Gore, F.li.S., d(^scribed bcdbrc the lioyal Society some years ago. 

The Abbe Moigno has brought forward a claim to be the first 
to make known the nature and application of the mysterious agent, 
ozone. In 1845, on the first news of the curious observations of 
M. Schonbcin, he says he proceeded to liasle and visited this 
celebrated cluanist. The abbe then wrote to tlie ‘ Epoque ’ a letter, 
inserted on Decemhcir 31, in which the following very important 
])assag(^ occurs : — “ It is nec(‘ssary to return immediately to the 
id('as of Ampere, and consider the atoms of bodies as having two 
states — first, with the essential juumitivc' electricity or in a nascent 
state; second, with their electricity more or less disseminated, or 
tlieir atmosphere of electricity in a neutral state. The ozone of 
M. Schoiibeiii is, in our eyes, only a molecules of oxygiai in a 
nascent state, with onty negative eli‘ctricity in its atmosphere. I 
am, 1 think, able to rigorously prove and account for the wonderful 
jiroperties of this agent that we cannot lav hold of, and of which §0 
much has been said.” The abbe siiys that lie asks all cliemists of 
that time, and Hr. Thoimis Andrews, of Bellast, in particular, 
whetluT at that period any one had so clearly J{ ‘fined the essential 
nature of ozone : so much tallu'd about, writtim upon, and discussed 
without any decidal coiudusion biiiig arrived at. Two years after- 
wards the sanu^ reverend author asserted in the ‘ Noiivelle Eevue 
Encyclopedique ' of M. Didot, for July, 1847, tlio following more 
explicit statement : — Sufficient atbuition has not bei'n yet paid to 
the important tact that oxygen disdigaged by plants is not in a 
neutral state. are ])erf('ctly convinced that this nasec'iit oxygen, 
without its positive atmospluTe, is tlu^ ozone discovered by M. 
Schiinbein, with an odour sui gentris, and possessing, in tho 
highest degree, all the properties of electro-n(‘gatiYo substances. 
The bleaching of linen stuffs, ivory, wax, &c., in the open air, on 

VOL. IV. 2 G 



442 


Chronicles of Science, 

grass^ the formation of nitric acid and saltpetre, also many other 
phenomena, are only caused by the powerful action of oxygen in a 
nascent state, or with its negative electricity developed.” 

From 1845 to 1867 thousands of contradictory opinions have 
been written on the subject of ozone, but men ot science are now 
returning to the idea clearly pointed out above. The Abbe Moigno 
has so often pleaded the cause and defended the interests ot English 
scientific men, that we consider it a duty to lend our influence to 
establish his claim to this forecast of a great discovery. 

11. ZOOLOGY (ANIMAL MOKPHOLOGY AND 
PHYSIOLOGY). 

{Including the Proceedings of the Zoological Society,) 
IVroilPHOLOGY. 

A new Gland in the Human Body, — Von Liischka of Tiibingen 
drew the attention of Human anatomists lately to the j^resence of 
an undescribed gland situated at the terminal extremity of the 
human Ijackbone, which he called the Coccygeal gland, t;omparing 
it with the pineal gland. Krause has since found Uk* same body 
more largely d(iveloped in Macacus ctjnomolgus — and Meyer has 
examined the tails of the dog, rat, and mouses for a similar 
structure, but without succ'nss. In the cat, however, a similar 
structure was found. IVIeyer is inclined to regard this very remark- 
able body as similar to the caudal hearts or retia mirabilia, which 
are appendages of the arterial system in many animals. 

Cervical Bibs in Mayi . — A case of a t^oman is recorded l)y 
Dr. Stieda of Dorpat, in whicli a pair of cervical ribs sprang from 
th^ seventh cervical vertebra. The ribs appear to have l^een well- 
marked fully formed pleurapophyses, and were attached by cartilage 
below to the sternum. The other vertebrae in the body were 
normal. 

Professor Humphry on the Chimpanzee . — Two specimens of 
the Troglodytes niger have been dissected lately by the Professor of 
Anatomy at Cambridge, and he gives some account of his observa- 
tions in the ‘Journal of Anatomy and Physiology,* the second 
number of which has just been published. Professor Humphry 
makes some excellent remarks on the joints of the limbs, and 

g dnts out the way in which structure is here concurrent with habit. 

e dwells on the differences between man and tlui ape, and dis- 
cusses the use of the word Quadrumanous. If we am to rcigard 
that extremity of a limb which is adaphnl for grasping as a hand, 
then assuredly the ape’s hind-limb-cxtremity is as much a hand as 
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man’s fore-limb-extremity ; each differing in an exactly comparable 
manner from the feet (fore and hind) of the bear or dog. If, how- 
ever, man’s hand is to be the anatomical standard of comparison, 
Professor Iluftiphry admits that there is a wide structural differcaice 
between the ape’s foot and a hand. He seems inclined to favour 
the adoption of the term Chiropoda as a substitute for Quadrumana, 
a term which comes to us from Professor Halford in Australia, who 
has taken up this question as a strong Owenite, and has written a 
pamphlet on the monkery’s foot. 

DentUion of Marsupials. — Mr. Flower, the Conservator of the 
Mus(‘um of tlu^ Poyal C(jllege of Surgeons, lias quite recently com- 
muiiicjitcHl an interesting discovery to the Poyal Society ridative 
to the tedli of the ]\rarsiipial iVIanimalia. The lower forms of 
Monod('lphou.s i\rannjia]s {(\g. Brut a) differ in their dentition from 
tlie liigluT, in Jjaving, as a rule, but one set of toothy which lasts 
th(^m for Jile, whilst tlie higher forms have a temporary set of teetli 
wlieii quite young, whost^ ])lace is afterwards takc^n by the perma- 
iKuit teetli — incisors, caniu(‘S, and ‘‘ preinolars.” From the examina- 
tion of the jaws of adult marsuj»ials, it appi'ari'd highly proliablo 
that they, although so low in the scale of mammalian life, resemWed 
the highei- memb(Ts of the class in having a large milk or hanpo- 
rary (lentition. Jfr. Flower has suce(H‘ded in showing that this 
resemblance, like many others exhibihul by the marsui)ials in rela- 
tion to monoddphous mammals, is men dy superficial. No marsupial, 
]\rr. Flower tinds, has (wr more than four temporary teeth, and 
npjiarently all agree in liavjng these four — one in the molar series 
of eacli half of eacdi jaw. This tooth is siu’ceedi^d by what is to be 
regarded as a premolar, and is chiefly remarkable for this, that it 
corresponds to that jin ‘molar (viz. the most postt'rior) in man and 
all the higher mammals, whose niilk-pr(‘decessor is the first to 
develop, which appears (‘arlh'st its(df, and which in the varans 
modifications of tlu' d(‘nlal series in the Mammaliaii class is tlie 
larg(‘st and nu'st constant. 

Sowcrhfs ]Vh((Io. — The Zipliins Bonr-rhirnsis, a rare whale of 
which there are only two or three specimens in the museums of 
Europe, is chiefly interi'sting as being one of the few living repiv- 
sentativi's nf a V(ay considerable grou]) of dol])hins, with long, firm, 
cylindrical snouts, calk'd llhynclioceti l)y Eschriclii, and having 
tooth only iif the lower jaw, and tluTc but two or four of larger size, 
almost like i-usks. Oiu' of the known specimens of Sowi'rby’s wlialc 
was cast ashore sixty years since in Elginshirt', and its skull is now 
at ()xford. Another male specimen has kittdy Ihh'ii cast ashore on 
tho coast of lv(‘rry, and th<‘ head and teeth were' procured in a per- 
fect condition by Mr. Andrews, of the iloyal Dublin Society. At a 
roc(Uit mooting of tlie Microscopical Society of Loudon, Mr. Ray 
Lankestcr read a paper on tlie teeth of the Oxford specimen, in 
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which he showed that they presented a very low type of structure 
(resembling foetal teeth), corresponding to the degradation of their 
function from prehension or mastication to mere incidtmtal “ sexual 
marks.” The structure of the recent tc‘eth also threw some light 
on the nature and condition of fossil cetacean teeth in tlie lied 
Crag, called Balaenodon by Prof(‘Ssor Owen. 

Denfifioii of the Moh\ — Tli(‘ teeth of the common moh^ have also 
recently received attention from Mr. Speiict^ Bat(‘, who is well 
known for his writings on teeth as W(dl as for his men; nuimu'ous 
obscTvations on (.lrusta(*ea. The dental formul;e in Tiisc'ctivorous 
mammals is often a matter of extreme doiibtfiiliK'ss, and is one 
which can only l)e properly setth'd by the study of flair develop- 
ment. Fred. Cuvier, J^ell, J)e J^Iainville, Owen, aiid I^lasius have 
each assigned a ditlerent d('ntal formula to the mole. Mr. Jkte has 
examined the jaws of young moles from the period when they have 
no hair on the body, and has Siitisfactorily shown what is the origin 
and what tlie antecedents of tlie permanent te(‘tli. He considers 
that his observations confirm the formula given by Owen, viz , : — 

i 3 c \ pm t in ^ X 2 = 44. 

Mr. Bate’s paper was communicated to the Odontological Society, 
and is publislied in abstract witli a plate in tlie ‘Annals ’ for June. 

Ray Society. — ‘ Nitzsch s Pterylograph}' ’ is tla^ title of the 
last volume issued by the Hay Socudy, having b(’(‘n translat(Kl Iw 
Mr. W. S. Dallas from the G(*rman. l^terylography is tla^ study 
of the distribution of feathers, and thei^ arrange *m(‘nt in “featlier 
tracts,” or “pteiyhe,” on the bodies of birds. Nitzscli was one of 
the most single-mindefl and pcTsevcring naturalists of his tiiiK' — he 
devoted nearly the whole of his life to accumulating material for the 
present work, and one or two other inathTS relating to birds, to which 
cla^ he entirely gave himself up. lie died, however, before he could 
maxe up his mind to bring togetlier his results. His friemd, 
IE. Burmeister, who succeeded him at the University of Halle, made 
it his first duty to do what he could with Nitzsch’s mat<Tial; and 
t/ie German editit)n of 1840 was tlie n^sult. The jiresent translation 
is admirably performed, and the ton original plates of small folio size 
arc well rendered. Ihdbro Nitzsch wrote, no one had made a philo- 
sophical attempt to discriminate the dermal appcndag(^s of any of 
the Vertebrata, Ijeyond the rough division into {Scales, Hiirs, Jlristles, 
and Feathers. He, liovvever, has sliown in a most masterly way, that 
there are definite regions marked out on the Ixidies of birds, \vliicli 
carry different sorts of feath(*rs, and that th(‘S(i regions or ptoryhe 
(feather-forests) cian he compared and identified in different genera 
and species of birds, and that they furnish a iiK^ans of classifying 
birds in a very natural way, limiting groups which arc otherwise 
doubtful, and exhibiting their value and importance in other ways. 
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PterylograpLy is not a subject which has been much taken up 
in England ; indeed the papers by Dr. Sclater and Mr. Bartk^t 
appended to this volume are amongst tlie only contributions to its 
development in this country ; hence Mr. Dallas’s translation will 
be found acceptable by all scientific ornithologists, and ought to 
bear good fruit. 

The Glass-ro 2 )e. — The veteran zoologist Ehrenberg has com- 
municated a paper on this much-dis(?uss(‘d organism to the Berlin 
Acad(uiiy. He, it appears, formerly considered the Ilyalonema to 
bo simply an artificial product of JajiaiK^se industry. He now aban- 
dons that notion, and gives his r(?asoiis for regarding it as a Sjjonge. 
At the s?nn<3 tim(3 lie urges in a most curious way the vegetable nature 
of sponges, and regarcis th(3 long hair like sjiiciiles of the glass-rope 
as t(3n(ling to confirm his view of the vegetabk^ nature of sponges in 
gi^nerak He adduc(‘s the fact of the inlialent orifices of sjoonges 
being j)ennan(3ntly ojieii, as evidence against tladr animal nature, 
for no animals liave a p(3rmanently open mouth; thus he attributes to 
zoologists wlio do not agr(‘e witli liim th(‘ view that a s])onge is not 
a complex mass of units, but rather a few individuals conjoined 
whose moiitlis and anal aperture's are respectively ri'presi'iited by 
the inhahmt and exhakmt orifices, (lood evkk'iice appears to have 
been brought forward in favour of tlie (‘xishmee of a European 
sp(3cies of Hyaloiu'iua; hut this part of the question is certainly not 
yet definitely setth'd. 

limiviiiing Sponges. — Mr. Albany Hancock, who in 18-19 pub- 
lish(*d a paiK'r on thes(,* curious perforating organiMus, has lately 
returiK'd to the siibjei t. IL* fully admits that at present the question 
as to tlui manner in which tliey (‘xcavate shells is not solved, their 
power being obtained piuliaps by nutans of their sj)icula or by some 
otluT mdJiod. Dr. Bowerbank, in his J\Ionograph of tlie British 
Spongiada*, maintains that the iniiiub* gallerk's in the shells in which 
tliese sponges o(’cur arc excavat(‘d by “ lithodomous Auneli^s.’^ 
Mr. Han(3()ck remarks that if this is so, wo. ought to find tlie annelid 
th(3r(\ which wo do not ; only one annelid is recognized as perfo- 
rating limi'-stone, in the manner wliicli ^Ir. Hancock attributes 
to Cliom, and that is a. spi'cies of Lemxlifre, Mr. Hancock shows 
also very ^dearly that the dendritic and irregular character of the 
Cllona borings ditfers from anything similar done' l)y worms. He 
dcscnb(*s four new species, chare let-iTi zed by tlic form of tlieir sj>ic*iilii. 
They occur in slic.il of a spi*clcs of Chama ; in the shell of a PiiO’- 
para, from Mazatlan ; in the shell of Sjxiudylus gaxleropus, from 
the Med i terrain ‘.an ; ainl in tin* sludl of a Scrgnla, adhering to a 
Chama from Alazatlan. 
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Physiology. 

The Blood and Work , — According to IloppcvSeylcr, the con- 
stituents of the tissues are oxidized outside the blood-vessels, and 
not after they have found th(‘ir way into the blood, as niainlained 
by Estor and Saintjuerre. Hirschiiian opposes also the view tliat 
carbonic acid is formed iii the blood at all. He maintains that it 
is formed in the tissues, and passes thence into tlu* blood. Sir. C. 
W. Heaton, of Charing Cross Hospital, conies forward in the 
‘ Philosophical Magazine ’ to maintain the view" that oxidation 
takes place in the blood. His opinions will be found in his article 
on this siibje(‘t in the jiresent XnmlxT. 

Bctjuhdion of the Heat of the Body. — d('r Hoeven W’as 
one of tli(^ first to point out tlie inaccuracy of the conmion division 
of animals into warm ” and “cold’’ blood(‘d — the true cxjiression 
of the ditference not b(‘ing contained in tln^ w’ords. A\ bat w"o call 
co?fi-blooded animals are those animals whudi have but littl(‘ inde- 
pendent temperature, but vary almost oipially w"ith the medium 
w"hich surrounds them. AVarai-blooded animals, on the other hand, 
are such as have the power of hoih low^iuing and raising their 
own temperatures relative to that of the circumambumt fluid. 
MM. Ja(*obson and Landre, of Utrecht, have rc.'cently made some 
observations on this powder of self-ri'gulation. liergmann and 
Donders recognized in the skin tla^ moderator of animal heat, and 
found that in its vaso-motor nerves the self-regulation takes place*. 
In different animals particular parts of the skin are s])(.‘cialized as 
moderators. In the dog, the paw's, nose, and tongue ; in the ap(‘, 
parts of the face; in c()(*ks and turkeys, the vascular combs and 
gills, which usually have a low temperature, but under jiarticular 
circumstances become veuy warm. The ears of the rabbit arii 
perhaps the most remarkable of any of these organs, since they arii 
provided with means of an alternate contraction and dilatation of the 
blood-vessels. MM. Jacobson aed Landre have expcudmcaited suc- 
cessfully on the rabbit, and have fully shown that the ('ars hav(j 
this important function ; and fiirtluir, that its exercise is entirely 
dependent on the sympathetic system of nerves. 

The Groonian Lecture for 18G7. — Dr. J. B. Sandersons 
purpose in the Groonian lecture, delivered before the Koyal Society, 

“ On the Influence exerted by tlui Movements of liespiration on the 
Circulation of the Blood,” was to show the incorn^ctness of the statcj- 
ment frequently mad(^, that the freqinaicy of the pulse is lowered 
and arterial tension diininish(jd during inspiration. He shows, on 
the contrary, by experiments made upon dogs, that the immediate 
effect of inspiration as well as of exspiration, in natural breathing, 
is to increase both the force and frequency of the heart’s action ; 
and even when the trachea was plugged and stopped, the efforts 
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at inspiration caused increase in the force and frequency of the 
pulse. This effect of inspiration is entirely mechanical, and is due 
merely to the expansion of the chest aiding tlie diastole of the 
heart, for it has been found, coeteris paribus, that whatever tends to 
assist the diastoic movement increases the force and frequency of 
the contractions of the heart. 


Miscellaneous. 

Reeoit Publications, — Mr. Andreev Murray, F.L.8., has given to 

world a most sumptuous volume on the Geographical Distri- 
bution of Mammals, it contains some nu)st ex'cellcnt and elaborate 
maps, is ])riiit(‘d most cliarmingly, and is publislicd by Day and Co. 
It is, ]iow('V<‘r, only to bt^ regarded as a com])ilation, and we rc‘gret 
to say that tmm as such is deficient with re‘gard to tw'o or three 
cases ill which we hajipened to test it. Mr. Murray’s original 
vieiws enunciated in certain parts of the Ixiok cannot carry much 
weight ; at th() same time, the book is a pleasing contribution to 
zoolog ical literature. 

Tlie last Part issued of the Philosophical Transactions of the 
Iloyal 8oci(,‘tY contains Mr. Charlton Ikistian’s very elaborate re- 
searches on th(^ Nematodes, illustrated by many plates. It also 
contains the first part of Dr. Carpenter’s memoir on Autedon 
(Co mat ah) rosaeens. Tin’s mimioir is, indeed, such a one as might 
])e looked for from its tahmted and leariKHl aiitlior. After spiaiding 
ihe earlier part of liis life in the pn'paration of those valuable books 
which ar(', so well known, Dr. Carpenter now intends to devote 
liimself (as he sa^^s in the preface to tlu^ last edition of his Human 
Physiology) to original observation. This beautifully illustrated 
and elaborated memoir is an indication of what we may look for. 

Ohituarj /. — It is with true sorrow that W(' rt'cord the dc^atli during 
the past quarter of one of tlu^ niost laniiuait and laborious of 
l^ritish anatomists — John Goodsir, Ih'ofessor of Analomy in the 
Univ(‘rsity of Edinburgh. Tog(‘ther witli his brother Harry (wdio 
perished in the Franklin expedition) and Edward Forbes, he wrote 
many valuable zoological papers, and became a Ftdlowof the Royal 
Soci(dy of London in 1840, after couimunicaiing through Professor 
Owen liis well-known paper on the supra-renal, thymus, and 
thynud bodit^s. About the sjinie time lie was ekrted to the 
bklinhurgh chair of anatomy. Tlie lectures which he there gave 
ar(i among th(^ most remarkable productions of tlieir kind, contain- 
ing no mere digest of manuals and text-books, but forming rather 
th(^ moans by wlii(di ho communicated to the world liis own original 
philosophical views and important observations on the matters 
which he discussed. For many years he suffered from paralysis of 
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the lower extremities, which at last ended in his death. He was in 
his fifty-fourth year. Dr. Wm. Turner, who was for many years 
demonstrator and assistant-professor, has been elected to the Pro- 
fessorship, and has already given hopes, by his anatomical and 
literary labours, of being no unworthy successor to his great 
master. 


PllOCEEDINOS OF THE ZOOLOGICAL SOCIETY. 

The papers read at this Society during the past quarter have 
been as varied and interesting as usual. 

Eelating to Mammalia, Mr. Tliomson sent a communication on 
a deformity of the lower jaw of the sperm whale (Fhijsetcr inacrch 
ce])halus), and Dr. Macalister has given some details on the 
anatomy of a cetacean (Glohiocephahm) recently stranded. on the 
coast of Ireland. 

Mr. St. George Mivart, who is mahung himself a good name as 
an osteologist (vide his paper on the “ Osteology of the Inscjctivora,^* 
in the ‘ Journal of Anatomy and Physiology,') has read a paper 
“ On the Structure of the Skull of the l*ropithecns diadema of 
Bennett;” and Dr. J. J^. Gray has furnished an important essay 
on the skulls of the Felidae, in which he has canjfully pointed out 
the variations which o(!cur in tins part of the striudure of the 
different members of this group of animals. Profe^ssor Allman, 
who recently described to the Soci(*ty the details of structure of 
the Fotamogale vehx of M. P. B. du Chaillu, in which ho show(*d 
that it was an Insectivor, and defended M. du Chaillu’s claim to its 
discovery, lias comnnmicated some further supplementary observ- 
ations on this highly interesting animal. 

Itelating to Birds, we have some papers of more than usual 
value. Professor Huxley, who has been working at this class in 
connection with his Hunt(*rian lectures, has put forward quite a 
new classification of these animals based upon their cranial struc- 
tures. The classification is mainly founcied upon the characters 
presented by the bones of the palate. It was proposed to divide 
the class Aves primarily into three divisions : — Ist, the Saururm, 
containing only the fossil Archscopteryx ; 2nd, the Eatitm, contain- 
ing the struthious birds ; 3rd, the Carinatm, containing alb the 
other birds. The Carinatm were sulxlivided into four great groups, 
distinguishable by cranial cliarac.tc'rs, and d(inominated Dro- 
meognathm, Schizognathfc, D(\smognatha3, and (Egithognatlue. 
These contained altogether sixteen alliances, which were further 
divisible into families. J )r. J. E. Gray, who was in the chair when 
this paper was read, remarked at its conclusion that ho con- 
sidered internal characters as of but very little use in classifying 
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animals. Dr. J. Murie, the Society’s Prosector, has made some 
obsc^rvations on the Tracheal Pouch of the Emeu ( Dromoeus Novm 
HoUandifp), He discussed the structure of this remarkable organ 
and of the opening of the trachea into it, and made some sug- 
gestions of its probable use in the bird’s economy. The birds 
added to the Society’s menagerie have been from time to time noted 
by the Secretary. Amongst others the various species of gulls, 
and especially an example oiLarus fuscescens (Licht), from Mogador, 
were remarked upon. Mr. Gould has described a new bird from 
the interior of S(^iith Australia, which he proposes to call Malurus 
callainus ; and other short ornithological papers have been laid 
before the Society. No Eeptiles a 2 )pear to have engaged the 
Society’s attention during the quarter, but we have a few papers on 
Fishes. Amongst these are tliose of Dr. F. Day, On the Fishes 
of the Neilgherry Hills and liivers,” and two by the same author 
‘‘ On Fisl](^s from WeshTii India.” 

N(3W Mollusca from China have been deseril)ed by Dr. Baird 
and Mr. 11. Adams, amongst which were some interesting forms of 
Unionidm collected at Shanghai by Dr. J. Lamprey. 

The Co]('opt(3ra of the Azores have form(‘d the subject of a 
(communication from Mr. G. li. Crotch, in which lie has given an 
account of a very fijje collection of these insects formed by Mr. F. 
Godmaii during a recent visit to those islands. 

The interest in the beautiful Lacc^sjuuige has beem augmented 
by a communication IVom Dr. Bowerbank on EujylerteUa speciosum 
(Owen), in which he gave a detailed account of the structure of this 
organism. Dr. J. E. Gray has brought before tlie Society some 
new genera of Sponges, and at the same time gave some notes ujxin 
a new classilication of the class. 



THE PUBLIC HEALTH. 


London. — The principal feature in ^the Sanitary Le^slation of the 
quarter has been the introduction of a new Vaccination Bill. The 
necessity of further legislation on the subject of vaccination has been 
felt by the alarming fatality of the present epidemic of smallpox, 
which has been very fatal in London, and has t 'vtensively prevailed in 
the provinces. This epidemic is still continuing, and existing legisla- 
tion has been found quite unable to (‘iisuro the vaccination of the 
community, k^o prevalent has l)oen the small])ox, that sonu' p(‘rsons 
Inivo asked the question as to whether the cowpox is so perfect a 
pno^tmtivo of smallpox jxs we have lx‘en led to consider it. With 
regard to this question, it may bo asserted with the utmost confi- 
dence that whertj the disease of cowjkix has Ixu^n prop<'rly commu- 
nicated to an individual, in such cases there is no mon* tcuidency for 
such an individual to take smallpox than if he liad had smallpox 
itself. There is in a V(‘ry small numlx^r of cases a tendenc*y amongst 
persona who have had simdlpox to hike it again. It is, however, 
very questionable as to whether this numl)or is lyb any time suflicient 
to keep up the smallpox in a community. Woliave also abundant 
evidence to show that in communities where the ])ractico of vaccina- 
tion is carefully carried out, there smallpox is only an exceptional 
visitor. 

When the practice of vaccination was first introduced by Jennor 
ill this co\intry, the demonstration of its being able to pnwc'iit small- 
pox was so comphitc that it was never contemplated that th(a’(! would 
be any persons who would neglect for th(3niselves or their families so 
important a means of preventing a foul and fatal disease. Ev('ry 
adult ill the country liad more or less personal experience of the 
fatal nature of smallpox, of the loathsome character of its symptoms, 
and the deformities it inflicted on those who liad had it. But 
gradually these recollections passed away, and tlu're sprang up in the 
community persons belonging to the party of medical inii)ostors 
who maintained that cowpox did more harm than smallpox, and 
thus an indifTereiice to vaccination has been engimdcu’ed. It was 
then sought by legislation to remedy the consequence's of this indif- 
ference, and pow(3rs were given to the Boards of Guardians to 
superintend the vaccination of their districts. Up to the present 
time this legislation has faikid to secure the object d( 3 sired, and a new 
Bill is now passing through the IIouso of Commons lor the purpose 
of improving the old Acts. Without going into the details of (hither 
the old or new Bills, we would observe that in all there is the same 
fatal oversight which must render impotent all attempts at Vjipci- 
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nation legislation. In England and Wales we have no compulsory 
registration of Births, and consequently there are no existing 
means of ascertaining whether every child horn is vaccinated. In 
some districts in London it is believed that 25 per cent, of the 
children born arc not registered. Yet in spite of this, the legis- 
lation assumes in its Vaccination Bills that every child born can 
be easily discovered for the purposes of vaccination. The necessity 
of compulsory registration in England and Wales has been pressed 
upon our Hoiiif', Secretaries, on Poor Law Secretaric's, on Presidents 
and Vice-Presidents of Privy Council for years, and not the slightest 
effort has been made in Parliament to secure a return of births, upon 
whicdi aloiK^ can be founded any accurate statistics of the relations 
of birth to death in the kingdom. 

Another r(*asoii of the failure of our Vaccination Acts has been 
the small sum given to public vaccinators for pcrinniniig the 
op(U*atioii of vac(*iuation. The former Acts nanu^d Is., and the 
jyn‘sent Bill oIUts Is. G/l. Isow our l(‘gislature ought to know that 
this is no payment for ])rofessional S(‘rvico, and tliat an operation 
r(M[uiriug skill and attention will never l)e properly performed for 
such a payment. The operation thus paid for is entrusted by 
nu'dical men to their apprentices and assistants, no satisfactory 
evidence of the o]^(Tation being properly performed is evcT given, 
and thousands annually undergo a sham o])eration, and are let 
loose on society to take and ])ropagato the smallpox. It is a well- 
known fact that in ])aris]i(*s where higher fees have been given to 
th(^ public vaccinator than the minimum allowed by the Act, that 
there smallpox has not beeji known, (^ive the medical man an 
inf('rest in looking after the cas{\s of unvaccinated children and ho 
will do so, and there will lx? no need for an (‘]al)orate system of cer- 
tilicates or inspt'c'tors. Tin' fact is, if enough is paid to make it the 
int(‘rest of a n'sptx'lable medical man to S(‘e atter unvaccinatixl 
childnui, and also to ascertain that the vaccination has been ju’operly 
performed, tluTo hardly mvds any further Legislation. 

In a pa]X‘r on Vaccination, recently ])ublislied by SFr. J\umsey, 
of Chelhadiam, whose o])i»ions on Stab' iVIediciiu^ are always 
entitled to n^spoct, hi', states his conviction that no coiiqnilsory 
Vaccination Aid will ever succeeil in tliis country. lle‘ advocates 
indirect compulsion by refusing admission into schools, factories, 
and all kinds of service, uidess proof should be given of successful 
vaccination. lie also advocates tin* naiioval of tlie sujxTinteiidenco 
of vaixa’nation from the hands of the Poor Law authorities, and the 
placing it in the departmiaii of the Medical Officers of Health who 
are appointed hy th(3 vestries. 

Amongst the sanitary subjects demanding the attention of the 
legislation, is that of sea-scurvy. There is no doubt an increiised 
tendency to the development of this disease on board our mercantile 
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marine. The prevention of sea-scurvy is as siniple as that of small- 
pox, but neither masters nor men will voluntarily adopt it on board 
our ships. We have a law coinpelling ships to take out lemon- 
juice, that it may be served to men on voyages beyond a certain 
duration. But if the sailors will not inform there is no one to 
prosecute. There ought to be a much more vigilant superintendence 
of ships going long voyages. At any rate the law might (‘omj)el 
captains to take out lemon-juice, and when ships arrive with scurvy 
on board, an investigation as to its cause should immediately take 
place. The duty of sujierintc'ndence should be placed in the hands 
of the Medical Oflicer of Health, when then? is one in tlio port from 
wdiieh tlie vessels sail, or a special Medical Otiicor of H(?alth should 
be appointed for this duty. 

Up to the present time no alarming outbreak of cholera in 
Iarg(? populations has been reported this year, (‘itlier in tliis country 
or on the continent of Europ(\ Wo may hope, ther(‘for(‘, that for 
the fourth time in the presemt century this plague lias retin^d. 
It would Ih? w’ell if we could ho])e that the lessons taught ])y the 
last outbreak wx)iild be sufficiently impressive to reiahr any further 
outbreak impossible. We have h^arned some new facts in the last 
outbreak — w^e have had old impressions confirmed, and sonu? old 
prejudices rcuuovid. There is no doubt now that the cholera is 
brought here from the East, and that it travHs by means of human 
intercourse'. The cholera epidemic of 1866 has shown more ck'arly 
than ever that this disease is depcuident on a special ])oison, and that 
this poison is capable of being conveyed more particailarly by the 
agency of water. The several outbreaks of tlui cholera in *th(j towms 
of the continent showed that in all probability the water su])ply of 
these towns had become contaminated, whilst the outbreak of th(? 
cholera in London, confined almost entirely to one district, and 
that district having an impure supply of water, confirmed the 
Busjiicion which had been created by the history of the outbreaks 
of cholera in 1848 and 18 d 4, that the drinking-water of the 
metropolis was the principal means by which the poison of the 
disease was propagated. 

An interesting meeting for the purpose of deliberating on some 
questions connected with (diolera, took place at Weimar on the 28th 
and 29th of A])ril last. This meeting consisted chiefly of (IfTinan 
physicians, of whom the Tuost distinguished w^en? Professors Pcitten- 
kofer and Griesing(U*. Mr. John Simon attended from England. 
There were aLuit sixty physicians prasent. The questions j)roposed 
for discussion were as follows : — 

1. The causes of the spread of cholera. 

2. The advisability of using disinfectants. 

3. The nature of disinfl octants. 

4. Points for further investigation. 
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With' regard to the first question, the conference was unani- 
mously of opinion that cholera is spread by means of a poison. Of 
the nature of the poison, there was not sufficient evidence to arrive 
at any definite coiichision. l)r. Klob, of Vienna, ^nd Dr. Thome, 
of Cologne, both exhibited Hpecimens of low organisms that they 
had discovered in the dejections of (diolera patients. These forms were 
cellular, and produced by geimination fungoid growths similar to 
thos(i found in moulds. The Conferencf? r(*ceived with much caution 
tlies(3 communi(^ations. It will be rememlxucMl that in this country 
ill 1848, l)rs. Dritton and Swayne, of Bristol, discovered germs of a 
similar nature in (*liol(*ra investigations. Thm'e w^as every reason to 
bciheve that the organisms tlirni found wero not peculiar to cholera, 
but that th(‘y W(‘r(^ organic bodies of various kinds that liad 
probably lx?en takfm into the intestines b}^ food. Too much caution 
cannot be (^x(*rcised in coming to conclusions with regard to tlio 
signiticaiK'C of tlu'so so-calI(*d cholera--spor 4 -'S. With regard to tlio 
propagation of chol(‘ra by drinking-wat<‘r, ]\Ir. Simon brought 
before thci Confenuice tla^ (‘xperie.nce of London in the three last 
i‘])idemics. l.lie dcuiionstration of water conveying the poison has 
not been apparently so com])lete anywhere as in London. Pro- 
fessor P(‘ttenkof('r laid his rc'searchcs upon the influence of soil on the 
production of cholera before tla^ Coiderence. lie maintains that 
soil ovcTtlowing with sewage, and suddcaily becoming exposed from 
the sinking ol‘ tluj ground- water, is a 7iilus tor tli(‘ spread of 
cholera-poison. 4'his subj<'(‘t was one which tlie (,'onference agiv'ed 
requir(‘d furtluT investigation ])efore any lix(d laws could Ix'. Ijiid. 
On th(^ second point, tin' utility of disinfection, th(‘ Conference was 
quite agrecxl. Wlu're disinfectants had not succeeded, tla^ cause's 
were ck'arly pointed out, as in tlie movements ot* troops, thoroughly 
|bad laiildings, and overloadfid drains and C('ss])ools, or the use of 
impure drinking water. TIk* disinlectanis esju'cially recommended 
by the Oonterence were carbolic acid and sulpliate of iron. Tlie 
lattiT disinfectant has not Ix'eii much us(‘d in England, but it has 
one qualification that h^is j(*d to its being i-ecommeiided by Pro- 
lessor Pethaikofer, and that is its ])ermanency and acid reaciion. 
Othiir disinfectants, as chlorine, carl lolic acid, and the permanganab's, 
act well immediately, but lose tlaar ]x^wer in the course of a little 
time. The (Conference recomimuid a mixture of caibolic acid and 
sulphate of iron fo’’ ordinary disinfection. For soiled lincai it was 
recomiiHUided that it should be boihxl, and then dippixl in a solution 
of sulphate of zinc. 4’his should be constantly used for water- 
elos(4s, drains, cesspools, and accumulations of vegetable and 
animal matter. 

Tlie. Eonl'erence recommended that attention sbouM Ik‘ given to 
the following points: — 1. To lower organisms in reference to 
cholera. 2. To the inffuenco of drinking-nater. 3. The con- 
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dition of the soil and the influence of Iho height of ground-water. 
4. Whether cholera be transmitted tlirougli goods. 5. The re- 
lation of cholera to other diseases coming after. 6. The spread of 
cholera on board Tship. 

We may add to these notes on cholera .that a Commission 
appointed to inquire into the supply of ^^ater for the East London 
Water-works have reported and confirmed the worst suspicions 
with regard to the impure nature of the supply of water to the 
people of the East of London in July last. Captain Tyler also, in 
a report made to the Board of Kevenue, has confirmed fill these 
statements of the impurity of the East London waita-siqiply. 
AVhilst refraining from giving an opinion fis to whether tin's water 
contained the poison whicli killed the p(‘o])l(‘ in the East of Loudon, 
he gives a foarful picture of the wretchedness of many districts ihat 
he visited. He clearly shows that during last siimmiT large num- 
Ix^rs of families had a de^cient supply ol watrr, and gives piidiin s 
of the dirt and misery of people for want of water that ought not 
to exist in a country where tiKU’e is a h'gislation professing to cari' 
for the poor on the one hand, and a water com 2 )any with plenty 
of water to supply on the otluT. Jt is jjainfnl to contem])lat(^ the 
unworthy reasons that are assigned by peojde in powm' for not 
exercising th(^ slightest authority in removing from tludr jioon^r 
neigh1x)urs the causi^ of disease and death. 

In our last number we mentioned that a dejiuiation of tlu* 
Social Science Association was about to wait on th(‘- Bresidentcd the 
Privy Council for the puiq^ose of urging upon him the lu'cessity of 
an amendment and consolidation of the laws relating to ])ubli(; 
health. TIkj Duke of IMarlborough and Lord Rolxat (Irosveiior, 
the President and Vice-President of th(^ Privy Council, wdth whom 
was Mr. John Simon, received tlui d(q:)utation on the 2nd of A])ril. 
Their Lordshijis were addressf^d by Mr. Bimdle, Dr. LankestiT, 
Mr. Kumsey, Mr. James Beal, and Dr. A. P. Stew^art. The fioint 
chiefly urged by the speakers, vvas the want of anything like unity 
in our sanitary l(?gislations. 

Mr. Piumsey, so w^ell known for his work on State Medicine, 
urged th(3 necessity for the union and consolidation of central author- 
ity in sanitary matters, which is at presi^nt distributed between the 
Privy Council, the Home Office, the Poor Law ]>oard, and the Begis- 
trar-Gencral, producing uncertainty and lionfusion in local admin- 
istration. He also pointful out the great aiiomah'es which mark 
local administration in the province's, the variiiy of boards existing 
under poor-law and local government and Public Health Acts ; and 
the remarkalde ditference in the area and population of the districts 
under these several boards, the inhabitants of a district varying 
from less than a hundred to many thousands. He recommended an 
improved constitution of local boards with higher qualifications for 
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their members and the extension of areas of local government, so as 
to provide for an economical and efficient administration of the health 
laws. He showed how this extension of area affected the appoint- 
ment of health officers, and urged the necessity for an entirely 
different system of Jhoso appointments which in the provinces were 
made under the Public Health Acts. Ho instanced the inspection 
of factories and work places, esjiecially the extension of the Factory 
Acts now before the House of Commons as a reason for ajipointing 
a highly qualified class of offiecTS rendered independent of private 
practice and deliarivid from it. He noticed the importance of such 
iiidejiendeiice as regards c('rtificates of healtli, age, and fitness for 
labour of tlie cliildreii em])loy(.!d. lie also mentioned Mr, Torrens’s 
Ihll for dwellings for the labouring classes as requiring the action 
of a health officer, who ought (^(Ttainly to be independent of the 
pro])ri(‘tors and house hobhu’s of tlic wrc‘tch(‘d liovels he might have 
to condemn. Tlie l)asis of an improved organizalion, be considered, 
was to be found in the n'gistratioii divisions of the country wliich 
are ideiitic'al with the poor-law unions. It is in these districts that 
the gr(‘at facts of dis(‘aso and mortality are recorded ; in these, ilui’c- 
for(\ a scientific oflb^er is (‘SjxMhilly needed, both to correct and 
verify those r(durns, and to apply them to the suggi'stion ot* j)ractieal 
remedies. It would be a most false st(‘p in sajiitary l(‘gislation to 
compel every small loc^al board to appoint its own officer of liealth 
on its own teams. He warned the (roveriinient against enforcing, 
or even encouragln;^" the pnvsent defective system of these ajqauiit- 
ments, and urg(‘(l t lie imjjortance of making a new organization of 
scientific jiersons tla* foundation of a trm.T sanitary reform. 

Dr. A. l\ Stewart drew attention to the wmit of Ilc'alth OificcTs 
throughout the oountiy. In Londmi alone was the ap]X)intment of 
offi(x;rs of health imj)erative, and he showed that the size and popu- 
lation of their districts varied enormously, as also tlieir salaries, one 
having as little as twelve guineas, another as much as 1,000/. a 
year. Only in ninetemi out of fifty-nine large districts were health 
officers aj)pointed, and the average of inspection was in London one to 
34,000, and in jirovincial towns one to 42,000, of a po])uJation, 
rendering impossible any effectual iiLsp(‘ction or removal of nuisances. 
And, as if to complicate matters still more and to prevent any 
hearty co-operation in carrying out sanitary improvements, tiie 
inspectors of nuisanc(.‘S wc're in not a few instances independc^nt of 
the officer of health, under whose control tlay should always be 
placed. 

Th('se remarks afford a lesson, and hit a bkit in our sanitary 
legislation. The Metropolitan Management Act made* it. compulsory 
on the vestru\s to appc)int medical officers of lu^alth. The conse- 
quence has l>ecii that London has got its medical ofiicers of health, 
and ill distruds wliere the vestries arc not wholly abandoned to the 
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worship of dirt, a great deal of gocxl has been effected. But the 
drawback — the blot in this otherwise exceftiit arrangement — is that 
the Act gives the vestry the power to elect these officers, and to 
name their salaries. The consequence is, that in one instance a 
vestry has had the insolence to offer its inedicjxi officer of liealtli, the 
magnificent stipend of twelve guineas a year. Not one single vestry 
in London can be said to have behaved honourably and trustworthily 
in this matter. Saint Pancras, after having appointed an effic‘ient 
officer of health, and given him 400Z. a year for two yefirs, delibe- 
rately reduced it to 250/. a year, without diminishing the duties of 
the office. Saint Maryleboue, on the death of Dr. It. D. Thomson, 
handed over the office to his successor on the condition that lui 
accepted it for 300/. a year. Paddington lias just reduced the salary 
of its health officer from 300/. a year to 250/. Saint James, W(‘st- 
minster, the richest parish in London, reduced the salary of its 
health officer four years ago from 200/. to 150/. a year. 

During the past quarter, two interesting discussions have taken 
place in the Health Department of the Socml Science Association. 
The first w’as on the Fourth Annual Eeport of the Coroner for Cen- 
tral Middlesex. On the reading of the paper on the 13th February, 
there was a general discussion, and the following points wenj 
reserved for an adjourned meeting: — 1, the propriety of appointing 
special experts to conduct post-mortem examinations at coroners’ 
inquests; 2, the advisability of introducing the inquiries of the 
Coroner’s Court in every case of death in workhouses ; 3, tluj nfH*-es- 
sity of erecting public mortuaries in the metropohs otherwise than 
in connection with workhouses. 

Dr. W. Farr was in the chair, and the following resolutions 
were carried : — 

That this meeting is of opinion that it is desirable that 
attached to the Coroner s Court there should be special medical 
officers, unconnected with private practice, and publicly appointed 
to investigate the cause of death and report it to the jury.” 

“ That larger powers should be given to the coroner to call in 
a second medical opinion in any doubtful or obscure case.” 

“ Tliat the special officer pro 2 )oseJ in the preceding resolution 
should, as soon as practicable, be the medical officer of registration 

S 3sed by Dr. Farr, and should act as the Officer of Health, who 
t to be appointed in every registration district throughout th(i 
country.” 

“ Tliat it is the opinion of this meeting that jiublic mortuaries 
ought to be erected in proper places for the [)revention of the . 
spread of infectious diseases, for the convenicmces of the Coroners’ 
courts, and for other purposes.” 

“That it is desirable that notice be given to the Coroner oi‘ 
every death that occurs in a workhouse, as of those which occur 
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in county lunatic asylums; and that the Coroner have power to 
hold inquests in all cases in which he deems inquiry necessary,” 

Mr. Gurgen ven*s paper, ‘‘ On the Waste of Infant Life,”, was read 
on the 18th of March, and gave a truthful but alarming picture of 
the loss of infant life in England. He showed that one of the most 
fruitful sources of death amongst infents was the practice of wean- 
ing them at an early age and feeding them by hand. This was 
especially the case with illegitimate offspring ; if those imfortunate 
infants escape murder at their birth, it is only to undergo a long 
process of painful extinction by hand feeding. Mr. Curgenven 
showed that honourable marriage w’as no protection to the hand-fed 
child. At the adjounied discussion on the 13th of May, Dr. W. 
Farr in tlie chair, the following nWutions were carried : — 

1. “ That it is desirable for the checking of the excessive infan- 
tile mortality in manufacturing towns w]]('re women are employed, 
that a maternity fund bo established in comii'ction with each factory, 
out of which the lying-in woman should receive a sum equal to her 
weekly wages, and in Hou thereof, for a period of two months from 
the birth of her child, provided it lives, to enable her to devote the 
necessary maternal attention to it.” 

2. That every encouragement should bo given to the esta- 
l)lishment of infant day-nurseri(‘s, wdiero tlie young children of 
female operatives, and other working women, could be properly 
eared for in the absence of their mothers at work.*’ 

3. ‘‘It having been proved that very groat mortality exists 
among illegitimate children in the care of hired nurses, a fact which 
shows the oxishuico of much ignorance, carelessness, and culpable 
neglect on tlic part of these nurses, the Healtli Department of this 
Association is of opinion that protection should he accorded by the 
State to illegitimate children, by requiring that all persons taking 
charge of them should be registered, or licensed, and placed under 
the supervision of the Poor Law Medical officer of the district in 
which they reside.” 

During the discussion Dr. Kogers, medical officer of the Strand 
Union, made some valuable and practical remarks. He Siiid, “ In the 
treatment of weaned children under his care, he always endeavoured 
io provide some human milk, were it ever so little, for such children. 
To children under six months of age, no food should ever bo given 
which was warmer than blood heat ; warmer, in fact, than the milk 
when it left the mother’s breast. The most complete cleanliness 
was also necessary with regard to the food of young children. He 
believed that one-half the diarrhoea, from which young children sut- 
fored was caused by keeping their food, especially their milk, in 
dirty vessels. It was also important that their food should be 
rightly compounded : a quarter of a pint of water to a pint of pure 
cow’s milk (with a little white sugar added) was the right propor- 
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tion. Another point to be remembered was, that hand-fed children 
needed a warm temperature, to compensate for the loss of warmth 
which they sustained from want of constant contact with their 
mothers.” 

The public mind has been suddenly excited by the announce- 
ment that the “ Black Death ’’ had appeared in DubUn. It will be 
satisfactory to the public to know that from January to the present 
month fifty-seven cases only of a fever which has got the above 
name applied to it, has occurred. The symptoms are those of great 
prostration, with the appearance of purple or almost black spots 
under the skin. These are the s)^mptoms of severe typhus, and at 
first this was thought to bo the character of the disease. Dr. 
Mapother, however, the acting Medical Officer of Health for 
Dublin, has already carefully investigated the thsease, and has come 
to the conclusion that, unlike typhus, it is not a communicable 
disease. The first crises were more sudden than those which have 
occurred subsequently, and the disease has been most prevalent in 
the most unwholesome jiarts of the city. Its principal symptoms 
in the milder cases are like those of the cerebro-spinal arachnitis 
which prevailed in 1866 in West Prussia. This disease was re- 
ported on by Dr. Sanderson, who was sent over by the English 
G-overnment to investigate its nature, and he came to the conclusion 
that it was non-contagious. It is to be hoped then that in this 
somewhat novel disease wo have no reason to fear its spreading so 
long as proper sanitary arrangements are enforced. 

Turning now to the sanitary condition of some of our large 
towns, we have to report as follows : — 

Manchestku. — The sanitary condition of Manchester has not, 
during the last quarter, at all improved, nor have any effectual 
efforts been made by the authorities to amend it. The average 
death-rate has continued to be as high as that of any large town in 
the kingdom, and in some weeks Manchester has stood at the head 
of the black list. The deaths from continued fever, which in 1863 
were little over 300, amounted in 1866 to 1,061, and up to the end 
of the first quarter of the present yejir they were nearly as numerous. 
Diarrhcea also, another certain indication of a poisoned atmosphere^ 
has been almost as fatal. 

The worst feature of this deplorable state of ’affairs is the appa- 
rent indifference of the inhabitants to the subject. The apathy they 
display is something marvellous. A comparatively trivial matter, 
such as a change ordered by the Council in the omnibus routes, has 
produced scores of letters to the newspapers, many indignation meet- 
ings, and heated and angry deputations to the Council. But the 
tale of thousands of preventable deaths, of children made orphans, 
of desolated homes, has appeared to fall almost unheeded on the 
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public ear. Are the men of Manchester so entirely devoted to 
money-getting that they can spare no time for these things ? Is 
the price of cotton, or the value of Tailway shares so much more 
important than the moral and physical well-being of those by whose 
labour they gain their wealth, that they cannot give even a few 
minutes to its consideration ? 

Their indiBference is the more remarkable because the organs of 
public opinion both in Manchester and London have striven to 
direct attention to the subject. The local press has nobly done its 
duty. Articles have from time to time appeared which ought to 
have pierced the hide of the most pachydermatous of councillors. 
Indications are not wanting that these attacks are at last beginning 
to tell. The Council have shown an approach to a suspicion that 
their position of passive resistance will not much longer be tenable. 
They have at least ceased to affect absolute indifference to what is 
said of them. At the annual meeting of the subscribers to the 
Children’s Hospital, held early in April in the Mayor’s parlour, with 
the M^yor in the chair, the medical officers to the charity ventured 
to present a report, in which they said that they would not have so 
many cases of typhus to heal, “ if ordinary attention were paid to 
the sanitary condition of the city.” The mayoral dignity was 
offended by this im2)utation on the Cor2)oration, and his worship 
rc'fused to 2^^t the motion that the rc])ort be received unless the 
obnoxious passage were expunged. An animated discussion ensued, 
in which it would bo difficult to say whether more ignorance or 
hardihood of assertion was displayed by the defenders of the C/orpo- 
ration, but wliich ended, after the omission of the objectionable sen- 
tence, with an acknowledgment from the Mayor that the sanitary 
condition of the city was not in all respects what it ought to be. 
The subject was brought before two subse(2uent meetings of the city 
Council. The original report of the 2^hysicians to Children’s Hos- 
2)ital was quoted, as well as the article on the Health of INTanches- 
ter in our last number, and while some members of the Council 
strenuously denied the truth of the allegations of munici2ml neglect, 
others admitted that there was too much foundation for them. 
The corporate rulers of Manchester are evidently not all of one 
mind. By placing e^ ery member of the Council on the General 
Purposes Committee, by which the real Imsiness of the Corporation 
is transacted, and from whose discussions reporters are excluded, 
they have done all in their power to conceal their dissensions. 
Enough has, however, oozed out at the public meetings to show 
that they are not a hap 2 )y family. It has been shown, too, that 
recent exposures have not been wdthout practical effect. The 
attempt to enforce the payment of a tax for the removal of dry 
ashes, and thus to check the use of water-closets, has been at least 
deferred. An audacious attempt by one of the Committees to re- 
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open some cellar-dwellings of the filthiest and most abominable 
description, and "which the Council had therefore ordered to be 
permanently closed, was at the last meeting of the Council defeated 
by a majority of 26 to 20. It would be well for the ratepayers at 
the next annual election of councillors, to look after those of the 
minority who shall then present themselves for re-election. This 
vote shows that the majority of the Council are at least unwilling to 
go backward in sanitary matters. If they are not at present pre- 
parol to take decided steps in a forward direction, allowance must 
be made fi>r the difficulty of their position. Neglect, not altogether 
their own, but in jDart that of their predecesso/s in office, has per- 
mitted the causes of disease in ManchestcT to grow to a magnitude 
sufficient to appal tlie most courag(‘ous of sanitary reformers. Fifty 
thousand middens such as wore d(.‘scribe(l in our last number oinnot 
be converted into water-closets, or even into dry-(dosets ; twenty- 
five thousand back-to-back houses cannot be dcmolislied and rebuilt 
on a more rati(mal plan, exc('pt at an enormous cost. That cost 
the public mind of jlaiicluvstcT has probaldy not yet risen lo the 
height of calmly contemplating. Pressure from the executive 
under, probably, a more stringent law than now exists, will have to 
be applied before the needful work is done. 

but if the authorities are not yet prepared for vigorous action 
in this direction, they may at least do something to diminish the 
nuisances thf^y are themselves perpetually crefiting. Surely the 
more right-texding members of tbo Council cannot be conscious of the 
trouble, the discomfort, the absolute misery, to say nothing of the 
injury to health, which their servants still produce hy their mode 
of removing the night-soil. If ihiiy wish to prove that they are 
really anxious to improve the health and comfort of their fellow- 
citizens, as well as to set them an example of cleanliness, let them 
order every night-soil cart to be followed by a water-cart containing 
a deodorizing solution, with which the foul traces of the nocturnal 
doings of their servants may be washed into the sewers. Let them 
order tlie men thoroughly to empty the ashpits, and cleanse them 
with a similar solution, instead of, as is now too often the case, 
picking out only the more choice and richer portions of the soil, leaving 
tlie greater ])art of the ashes saturated with liq^uid putrescent organic 
matter to poison the surrounding atmosphere. And let them also 
take steps for the early removal of the mountain of mingled excre- 
ment, smughter-liouso refuse and ashes, now standing in their depot 
in Water Street. And they may at least discontinue their active 
opposition to such measures as the Bill of Mr. M’Cullagh Torrens 
for the improvement of the dwellings of the working classes. To 
use the weighty words of a local weekly contemporary : — “ The 
insalubrity of Manchester may proceed from causes altogether beyond 
their ken, but we do say that in the exceptional, and by no means 
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flattering position in which they stand, the (Corporation would have 
shown more shrewdness, if not more decency, by keeping quietly in 
the background on this occasion.” 

The Corporation of Salford continue to show the superiority to 
their neighbours which has for some time honourably distinguished 
them. They have a Bill now passing through Parliament which 
will enable them to deal more effectually than hitherto with the 
many causes of disease identical with those of Manchester existing 
in their borough, and to appoint a Medical Officer of Health to 
advise them in the performance of this good work. They have 
recently sucessfully resisted an attempt by a powerful company to 
establish an abattoir and dead-meat market in a central and very 
populous situation, because they l)elieved that an enoimous nuisance 
would thereby have been occasioned. While the corporate rulers of 
Salford have thus been doing their duty as guardians of the health 
of the community, those of Manchester have quietly been permitting 
the erection on the bank of the Irwell, in a situation almost central 
to the two towns, of a piggery for several thousand pigs, and a 
slaughter-house in whicli those very cleanly and odoriferous 
animals are to bg prepared for the pork-shops. 

Liverpool. — In somewhat striking contrast to the absence of 
sanitary proceedings in i\[anchester, is the unwonted activity of the 
officials in Liverpool. The sanitary cases are now tried by the 
Stipendiary, and every week scores of people are summoned either 
under the new Act of 1866 , the Nuisance Kemoval Acts, or one of 
those numerous local Acts with which the Corporation has from 
time to time armed itself. Cellars, not. in conformity with the 
Act, are closed; tenants fined for not cleansing, whitew^ashing, or 
converting tlie old into tlie new convenic'nces. The manufacturers, 
bakers, &c., are prosecuted for making an unnecessary quantity of 
smoke; and if the worthy magistrates would only ascertain by 
practical observation, betteu* than the officials seem to know, wdiat 
is an unnecessary quantity, this along with all the other sanitary 
reforms referred to would be a most useful movement. 

About twenty thousand pounds’ worth of land vras bought in 
Liveipool about eighteen months since for labourers’ dwellings, and 
the Corporation have not yet Ikxui jible to decide upon 2:>laiis, 
certain plans having boon pr(^pared and altered so as not to be in 
conforimty with sanitary regulations. 

The condition of Vauxhall Ward, which had obtained almost 
an European notoriety, is much improved, but tlie lociil authorities 
still refuse to comply completely with the instructions of the Home 
Office, in conformity with Mr. Taylor's report. IMr. B. Samuelson, 
M.P., has written to the Health CSommittee that the report will 
shortly be printed. We hope the honourable gentleman will see 
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to this, as the people of Manchester are waiting for its j)nblica- 
tion before they commence taking steps adverse to the continuance 
of the present system of defacation there. 

In the matter of water supply, Livernool still stands in an 
unsafe position. The people of trie town nad been led to believe 
ihaf the Corporation meant to be guided by the Eoyal Commission, 
but as recently as the 15th May they had not placm themselves in 
communication with the Commission, although the Liverpool water 
engineer, whose advice is taken by most other towns, was examined 
before the Commission. By the time the Liverpool people have 
made up their minds where to go for water, they will find every 
available source occupied. 

A member of the Liverpool Town Council, Mr, W. Dawbam, 
has published a series of pamphlets on the Sanitary Condition of 
Liver]3oo],* in one of which he reminds Dr. Trench, the medical 
officer, that whilst over 484,000/. have been expended upon sanitary 
works, “ we are worse off in our results than before w(', commenced 
our so-called improvements.” Although the author of lliese pam- 
phlets is quite right in believing that it is unsafe to provide water- 
closets without ensuring a sufficient supply of wajer, yet wo think 
the pressure should brought to bear, not upon those who are 
doing their part of the work of conversion, but upon those others 
who neglect to provide the neceasary and proper auxihary, the 
supply of water. 

A large amount of angry and bitter recrimination is introduced 
into these discussions, and the Liver])ool Sanitary Association, who, 
to use an expressive simile of Dr. Trench, have “ been blowing 
the bellows ” for the Corporation for some time past, have fallen 
in for a larger share of odium and abuse than usually rewards the 
efforts of those who seek to beiicffit the community. Such cries of 
pain, however, always accompany the operations which are necessi- 
tated by the long neglect of dangerous sores, and whilst Corpo- 
rations must learn to bear and be thankful even for the sharp 
incision of the knife, or the suffering which accompanies the 
healing process; so, too, should the operators be prepared for a 
good deal of noise and ingratitude on the part of their patients. 

Two new parks are being prepared for the townspeople. One 
on wliich much money is likely to be lavished is at the south end, 
and is said to be intended to protect the grand folks from the 
intrusion of the commonalty. The other, Stanley Park, is at the 
extreme north, and although it at present consists of a number of 
fields only, it affords a splendid recreation-ground for the poor who 
reside in the crowded and unliealthy wards. 

Taking all in all, therefore, there is much to praise, even if 

♦ * The Sanitary Condition of Liverpool. ’ By William Dawbarn. Liverpool : 
J. Woollard. 
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there be much to blame, in the action of the local authorities of 
Liverpool ; and we hope to be able, in our next, to report further 
progress. 


Leeds. — Those who for some years past have been endeavouring 
to rouse the custodians of the public health in Leeds to a sense of 
their responsible duty, may at last congratulate themselves that 
their efforts have not been without effect in the right direction, and 
that the local authority has recently given a little more attention 
to the sanitary requirements of the town, which has been followed 
by a diminution of the death-roll. 

The officer of health has been invested with a little more of that 
independent power of action which many think it desirable that he 
should possess, and a staff of assistants has been placed at his 
disposal to systematically inspect and report upon the various 
matters brought to their notice. 

The disinfection of houses where diseases of a contagious nature 
have had their habitat is strictly enforced, and, with a view to sup- 
pressing overcrowding, houses wherein lodgers are taken are re- 
gistered by the medical officer under the powers of the Sanitary 
Act ; these houses, although not included amongst the class of com- 
mon lodging-houses, are su])ject to similar rules and surveillance. 

Within the last twelve months many miles of main sewers and 
drains have been laid down, and the work of levelling, flagging, and 
paving new streets progresses in a satisfactory manner. With this 
awakening to activity it is no matter of surprise that typhus fever 
and other diseases of a zymotic character should decrease, as the 
following table (wliicli is a summary of all deatlis from zymotics 
during the quarter ending May 2G, 18GG, and 31ay 25, 18G7), 
shows to be the case : — 


Quarter endiny May 2(>, 

18(JG. 

Quarter ending May 25, J807. 

Sra« 11-pox 




19 

Sniall-pox 

... 13 

M(;a8lc'S 




G2 

Measles 

... 6 

Scarlatina 




29 

Scarlatina 

... 20 

Iloopiiig-coiigh 




80 

Hooping-cough 
Croup . . 

. . . .'>2 

Croup . ' . . 




26 

... 19 

Dinrrhwa . 




94 

Diarrlia^ii . 

... 21 

I)y8(.‘iitcr> 




3 

1 )ysentcry 

. . . 2 

Typhus 




1{)2 

1 Typhus 

... 50 

Erysipelas 




6 

Erysipelas. 

... 3 

Syphilis . . 




3 

Syphilis . 

... 2 

Diphtheria 




G 

Diphtheria 

... 8 

Quinsy « • 




3 

Quinsy 

... 1 


Totiil 


427 


Total 


. 197 


Tlio total number of deaths registered in the borough of Leeds 
during the thirteen weeks ending May 28, 1867, was 1,557, 
against 2113, the number that occurred during the corresponding 
period last year. 
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The deaths during the above quainter of tlie present } (mr wer(^ 
at the rate of 26*7 per 1,000 ]^r annum, against 36-8, the rate that 
prevailed during the relative time last year. 

This recent im 2 )rovement although most marked during, was 
not confined to, last quarter, for the first ordinary quarto i- of the 
present year ending March 30th presented also a favourahlo con- 
trast to the corresponding quarters of 1865 and 186(i. The 
number of deaths registered during the first quarters of 1805, 186ij, 
and 1867, being respectively 1,788, 2,095, and 1,700. 

The above result furnishes a strong argument for earnest sani- 
taiians to persevere in the good work of endeavouring to previ.mt 
unnecessary disease and death, and still vigilantly to guard tho 
watch-tower from which public opinion makes itself felt and heard, 
for it would be idle to suppose that the foregoing description of 
some of the work achieved in Leeds is anything beyond the mere 
commencement of effort to be pursued in a large field of labour, 
and it must not be forgotten that tho public mind still requires 
educating on common sanitary law’s, and tliat the public attention 
still needs directing to th(^ importance of building model houses 
for the poor, public abattoirs, mortuaries, &c. 

Dunkeli). — Most of our readers wUl have tarried at this intci’- 
csting town, who have passed it on their way to tho Eastern High- 
lands of Scotland, and little would they dream that a spot so highly 
favoured by nature, should be so utterly degrad 'd by ma.i, as it 
would appear to b(^ from the following (ixtraets from a paper real 
by Dr. John Adamson, of St. Andrewv s, befuro the Philosophical 
Institute of that city : - 

“ Dunkold, ’ lie says, “ is a town of Perthshire, sit unhid on tho north ha'ik of 
the Tay, in the comer of an irroLjiilar natural ainphitheatn*, surrounded by hills 
varying in height from 1,000 to 1,500 feet. When this e)j>en si)a<*e among tlu; liills 
is estimated by the eye, it appears to be less than two inil(\s at its greatest length, 
by half-a-inile in breadtli ; and view .1 pictorially, it doubtless is a beautiful silo 
for a small town. It is luxuriant with vegetation, and studded with wooded 
knolls and handsome villas, growing into a second town near tin* railway shdion. 
The river Tay pusses through it, with grassy tints and fine old trees upon its 
banks; while the whole is enclnse<l within a baek^round of woods and nx’ks 
and heather, rising high around it on picturesqur-lnoking hills. Th(' miniature 
town, too, when looke<l at in the same merely pictorial light from tho middle 
of the bridge, or from the opposite river bank, is not unworthy of its siw. It 
is a cluster of white-walb^d, blue-slated liouscs, ncstbd among trees beside its 
old catludral church; and with tlio wcMsled hills l>elurKl, and the brcxid river 
flowing towanlfl it through the greem lawns and tho graceful foliage of tho A thole 
grounds, it exhibits, in a single view, a combination of stHuiic bojuities in their kind 
which can rarely be equalled. 

‘♦But this town Iihs another as})ect in which there is no beauty. It is situated 
upon a level space of small area, between the river and a wooded hill, with trees 
encroaching upon the houses. Tlie space towards tho river is divided into back 
courts and narrow gardens, by walls and hedges. Streets stand at right angles to 
each other ; and a few houses of more than one storey in height, are crowded into 
lanes and courts behind tlie streets. Drainage to the river is only partial ; wells 
within the town indicate the absence of natural drainage ; while the surface. 
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cc)iupot>c*<l of saiKly fj^iavel, is absorbent of fluids. Kefuse of men and animals is 
fillowecl to nccuiijiilate within the town, in large oflensive dunghills. In the warm 
inonih of Soptcjiuber, pigs might be seen standing knee-deep in their own dung. 
Dirty liqui<ls were stagnating in the sun in some of the narrow back courts, with 
other fold accuinnlatioiis unnameahle — nuisances alike to sight and smell. 

“ Tlio air in Dunkcld is tlius seen to be limited in extent, in consequence of the 
.-^rnall area surface occupied by houses; and, in consequence of its sheltered site, the 
streets are screened from the wholesome breezes enjoyed by exposed towns. The 
ventilfdion of individual houses is impeded by the plan of the streets, and by trees; 
and while sueli a combination of impediments to free circulation and renewal .of 
the air demands every precaution jio.ssible to preserve its purity, a want of proper 
jKiliee regulations permits slovenly dirty people to pollute it for themselves and 
tlieir neighbours, by habits which, without exaggeration of language, may be 
termed a disgrace to a civilized society. 

“ In 1851 and 1801 the census returns for the Dunkcld district gave 1,141 and 
1,080 as the numbers of the population in these years; and the total deaths, within 
the district from 1855 to 1861, a period of seven years, were 195, or 28 yearly — 
numbers which are equivalent to a death rate of 25 • 5 for the district. 

, ** The inhabitants of the town, according to a competent local authority, were 
about 1,000 in 1851, but in 1861 this num^r had diminished to 926, while the 
deatlis from 1855 to 1865, inclusive, were 265, or 24 1-llth yearly. If 950 bo 
assumed as an average population for the eleven years — and it probably is above 
the actual number — the death rate for the town alone cannot be less than 25*5. 
It is 9*1 in excess of the mte in Grantown,* where tlie annual deaths among 
1,500 living are actually fewer than among a thousand in Dunkeld ; and it exhibits 
the strange and melancholy spectacle of a small agricultural community, occupying 
a beautiful Ilighhind valley, who are not more healtljy than if they were con&ied 
to the dingy courts and lanes of a large town.” 

If the author of the paper from which these extracts are made 
would add anotht r ohligation to that which he has conferred upon 
society, by publishing these facts, he would Jo well. Let him draw 
the attention of some spirited inhabitant of Dunkeld to the 49th 
Section of the Sanitary Act of 1866, and recommend him to forward 
a complaint of the disgraceful condition of the little place to the 
Home Office ; we think may safely j)redict that a visit from the 
Government Inspector would soon reduce the death rate. 

* The anllior was comparing Dunkcld witli Gran town in Lis paper. 


( 466 ) 


[July, 


©uarterlg ILtst of puMications receibeU for Eeftteto, 


1. The Elements of Natural Philosophy ; or, an Introduction to tho 

Study of tho Physical Sciences. By Charles Brooke, M.A., 
E.K.S. Based on the Treatise by the late Dr. Golding Bird. 
Sixth Edition. 880 pp. Fcap. 8vo. 701 Wood Engravings, 

John Churchill Sons, 

2. Hospitals, Infirmaries, and Dispensaries : their Construction, 

Interior Arrangement, and Management, with Descriptions of 
existing Institutions and Ecmarks on tho 2 )rcscnt System of 
affording Belief to the Sick Poor. By F. Oppert, M.D., 

L. E.C.P.L., Physician to the City Dispensary. 230 2 )p. Eoy. 

8vo. 58 Wood Engravings, John Churchill & Sons, 

3. A Dictionary of Science, Literature, and Art. New edition by 
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4. Blind People : their Works and Ways ; with Sketches of tlio Lives 
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5. Light : its Influence on Life and Health. By Forbes Winslow, 
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TO COKKESPONDENTS. 


The Editors will he glad to receive the Printed Proceedings 
of Local Boards of Healthy and of other Banitanj Corporations^ 
to which due consideration will he given by the Editor of the 
Quarterly Article on the Public Health. 
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1. OBEAKON BY LAW. 

By Alfbed B. Wau,aoe, F.Z.S., P.E.G.S., &c. 

Among tlie varioiia criticisms that have appeared on Mr. Darrnn’s 
t(>k>br.iU'd “Origin of Species,” there is, perhaps, none that will 
npp('al to so Wge a niunher of well ednestea and intelligent persons' 
as tliat eontained in the Duke of Argyll’s “Beign of Law.” The 
nol)l<- author represents the feelings and expresses the ideas of that 
liugc class who take a keep interest in the progress of Science in 
gc2iei,il, and especially that of Natural History, hnt hare nerer 
thoin^ohes stnmed nature' in de^, ortusquired tWt personal know- 
ledge of the jtrueture of closely allied forms, — the wohderM gtar 
drxtions from species to spews and from ^qup to group, 
infinite' variety *ke |dienOhuma of “variation” in organic beaq^— 
v\Jii(h arc absoltBf^jf necessa^ for a full appreciation of ilie iipts 
and K'.isomngs contained in> Mr. Banrin’s great work. 

Ncaily half of the Lake's hook iiil devoted to din eia^oiaijhn vS 
his idea of ‘ (ksation by Law,’ and he expresses so clea:i^ wladt w© 
hiq diflicnlties 'and objections as ledqds the theory olf^*'4^Nitand 
tSi'Icction,” that I think it advisaUe that th|y idrondd be npfy 
answered, and that his own views S^Ohld be showtt toAid .tO'Dim.- 
clusions as hard to a^pt as any he fmpoles tp M& l^rwin. 

The point on ymm the l)tdse of Argyll lays most Stress is, 
that proofr of Mind everywhm^owt ns in Nature, sad 
especially manifest wherever we find **«mtrivanoe” or “beatify.’* 
He maintains tliat this indicatep'the cemmibt supeiyiBiOB and 
interference of the Creator, and Cdnnot nossilily be CfXpltdPOd the 
imnssistcd action of any oc)^^^aSrtion of lat^. Now Mn !0larwii)Cs 
work has for its main sliow, that ad fh© pho^melta of 

living things, — all their organs and con^^jt^ip^sfruc- 

turcs, their infinite variety of form, size, and colotxf^ fiWr Intriopts > 
and involved rolatious to each other, — may have been produced by 
VOL. IV. 2 I 
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the. act ion of a few general laws of tlie simplest kind, laws wliich 
are in most cases mere statements of admitted facts. The chief of 
these laws or facts are the following : — 

1. The Law of MuUipUcation in Geometrical P rogression , — 
All organized beings have enormous powijrs of multiplication. 
Even man, who incrt^ases slower than all other animals, could uud(u* 
favourable circumstances double his numbers every ten yeai*s, or a 
thousand-fold in a century. IMost animals and plants could increase 
their numbers from ten to a thousand-fold every y(‘ar. 

2. The Law of Limited Population, — The number of living 
individuals of each spccdes in any country, or in the whole glolx', 
is practically shitionary ; whence it follows that the whole of this 
enormous increase must die off almost as fast as producf‘d, exce])t 
only those indi^dduals for whom room is made by the death of 
parents. As a simple but strikmg example, take an oak forest. 
Every oak will drop annually thousands or millions of acorns, but 
till an old tree falls, not one of these millions can grow uj) into a 
tree. They must die at various stages of growth. 

3. The Law of Heredity, or lilcene-^s of offspring to their parents. 
— This is a universal, but not an absolute law. All creatures 
resemble their parents in a high degree, and in tlio majority (jf 
cases very accurately ; so that even individual peculiarities of what- 
ever kind in the parents arc almost always transmitted to soiiKi of 
the offspring. 

4. The Laio of Variation. — This is fully expressed by the 
lines ; — 

“ No being on tliifi earthly ball, 
la like unother, all in all,” 

Offspring resemble their parents very much, but not wholly— each 
being possesses its individuality. This ^‘variation” itself varies in 
amount, but it is always present, not oidy in tlie whole Ixdng, but 
in every part of every being. Every organ, every character, every 
feeling is individual ; that is to say, varies from the same organ, 
character, or feeling in every other individual. 

5. The Law of unceasing change of Physical Conditions upon 
the Surface of the Harth. — Geology shows us that this change has 
always gone on in times past, and wo also know that it is now 
everywhere going on. 

6. The Equilibrium of Nature. — Wlieu a sp(‘(dos is well 
adapted to the conditions which environ it, — it flourishes; when 
imperfectly adapted it decays ; wlien ill-adapted it Ixjcomcs extinct. 
If all the conditions which determine an organism’s well-being are 
taken into consideration, tliis statement can hardly be disputed. 

This series of facts or laws are mere statements of what is the 
condition of nature. They arc facts or inferences which are 
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generally known, generally admitted, — but in discussing the subject 
of the ‘ Origin of Species/ — as generally foif otten. It is from 
these universally admitted &cts thjit the origin of all the varied 
forms of nature may be deduced by a logical chain of reasoning, 
which, however, is at every step verified and shovm to be in strict 
accord witli facts ; and, at the same time, a host of curious facts 
whi(;h can by no other i^eans be understood, are explained and 
accounted for. It is proI)able ihat these primary facts or laws are 
but results of the very nature of life, and of tlie essential properties 
of organized and unorganized matter. Mr. Herbert Spencer, in 
his First Principles ” and his " Biology ” has, I think, made us 
able to understand how this he ; but at present we may accept 
these laws without going further back, and the question then is — 
wliether the variety, the harmony, the contrivance, and the beauty 
we peraeivo in organic beings, can have been p]’odu(‘cd by the action 
of tliese laws alone, or whether we are required to believe in the 
incessant intorference and direct action of the mind and will of the 
Creator, It is simply a question of how the Creator has worked. 
The Duke maintains, that he Ijas jxn*sonally ajqdied general laws 
to produce effects which those kws are not in themselves capable 
of producing; that the uuivej*se alone, with all its laws intact, 
would he a sort of chaos, without variety, without harmony, with- 
out d(‘sign, without beauty; that there is not (and therefore we 
may 2 )resume that there could not b(‘) any S('lf-dev('Io 2 )ing j)ower 
in the universe. I believe, on the contrary-, that the universe is so 
constituted as to be self-regulating ; that as long as it contains 
Life, the forms under which that life is maiiifestt'd have an inherent 
power ol' adjustment to each other and to surrounding nature ; and 
that this adjustment necessarily leads to the greatest possible amount 
of variety and beauty and enjoyment, because it docs depend on 
g(‘neral laws, and not on acgntiimal sujxTvision and re-arrangement 
of d(‘tails. As a matter of feeling and religion, I bold this to be a 
far biglier conception of the Creator and of the Universe than that 
which I must call the ‘‘continual interfbrenee,’' liy 2 X)t]iesis ; but it 
is not a question to ho decided by our feelings or convictions, it is 
a question of facts and of reason. Could the change, which G(H)logy 
sliows us iias ever taken place in the forms of life, have been 
produced l)y general laws, or does it imixiratively require the 
incessant supervision of a creatmi mind ? Tins is the question for 
us to consid<u% and (mr opj^oneiits have the difficult task of proving 
their negative, if we show that there are both facts aiid analogies 
in our favour. 

Mr. Darwin has laid himself djpen to much misconception, and 
has given to his opponents a powerful weapon by his continual use 
of metaphor in describing the wonderful co-adaptations of organic 
beings. 

2 I 2 
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“ It is curious,” says tlio Duke of Argyll, to observe the 
language which this most advanced disciple of pure naturalism 
instinctively uses, when he has to describe the complicated structure 
of this curious order of 2)lants (the Orchids). ‘ Caution in ascribing 
intentions to nature,' does not seem to occur to him as possible. 
Intention is the one thing which he does see, and which when ho 
does not sec, he seeks for diligently until he finds it. He exhausts 
every form of words and of illustration by which intention or 
mental purpose can be described. ‘Contrivance' — ‘curious con- 
trivance ’ — ‘ bi'aufciliil contrivance*,' — tlu;se are expressions- which 
occur over and over again. Hero is one sentence describing the 
])arts of a particular species; ‘the Lalx^Uum is developed into a 
long nectary, i}i order to attract Leiudoptera, and wo shall 
sently give reason for suspecting that the nectar is imrposehj so 
lodged, that it can bo sucked only slowly in order to give time for 
the curious chemical quality of the viscid matter setting hard and 
dry.' " Many other cxamjdes of similar expressions are quoted by 
the Duke, who maintains that no exfJaiiation of tlieso “con- 
trivances ” has been or can be given, except on tlie supposition of 
a personal contriver, specially arranging the details of each cas(*, 
although causing them to be 2)rodiiced by the ordinary i)ro(?esscs 
of growth and reproduction. 

Now there is a ditliculty in this view of the origin of tho 
structure of Orchids which tho Duke does not allude*, to. The 
majority of flowering plants are fertilized, either without the 
agency of insects or, when insects ixiv. rcajuircxl, without any very 
important mo;lilic;ition of ilic structure of the flower. It is evid(‘iit, 
therefore, that flowers might liavo been formed as varied, fantastic;, 
and Ix'autiful as the Orchids and yc't have heem fertilized by insects, 
in the same manner as \dolets, or Clovei', or Primroses or a 
thousand other flowers. Tho strange springs and traps and 
pitfalls found in tho llowons of Orchids cannot be necessary per se, 
since exactly tho same end is gained in ten thousand other flowers 
which do not possess them. Is it not then an extraordinary idea to 
imagine tho Creator of the Universe contriving tho various com- 
plicated parts of these flowers as a mechanic might contrive an 
ingenious toy or a difficult puzzle ? Is it not a more worthy 
conception that they are some of the results of those general laws 
which were so co-ordinated at the first introduction of life ujDon tho 
earth as to result necessarily in the utmost possible development of 
varied forms ? 

But let us take one of tho simpler cases adduced and see if our 
general laws are unable to account for it. 

“ There is a Madagascar Orchis — tho Angraecum ses(juipedalc — 
with an immensely long and deep nectary. How did such an 
extraordinary organ come to bo developed? Mr. Darwin's explana- 
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tion is this. The pollen of this flower can only be removed by the 
proboscis of some very large moths trying to got at the nectar at 
the bottom of the vessel. The moths with the longest proboscis 
would do this most effectually ; they would l)e rewarded for their 
long noses by getting the most nectar; whilst on the other hand, 
the flowers with the deepest nectaries would be the best fertilized 
by the largest motlis pr^erring them. Consequently, the deepest 
nectaried Orchids and the longest nosed moths would each confer 
on the other a 'great advantage in the ‘battle of life.’ This would 
tend to their respective perpetuation and to the constant lengthen^ 
ing of nectar and noses.” The Duke of Argyll then quqtes Darwin’s 
diffident statement “ that we can thus partially understand how 
this astonishing nectary was produced,’' and says it is indeed but a 
partial understanding, — but he does not show what point the 
explanation given fails to meet. I maintain, on the contraiy, that 
the laws of multiplication, variation, and survival of tlie fittest, 
already referred to, would under certain conditions necessarily lead 
to the production of this extraordinary nectary. Let it be remem- 
bered tliat what we have to account tor is only the unusual length 
of this organ. A nectary is found in many orders of 2 )lanls and is 
t?sp(‘(dally common in the Oridiids, but in tin’s one case only is it 
more tJian a foot long. IIow did tliis arise? We lx gin with the 
fact, proved expcTiiuditally by j\lr. Darwin, that niotlis do visit 
Orcliids, do thrust tlieir s])iral trunks into the nectaries, and do 
fertilize tlaan by carrying tia' j^olliiiia of one llower to tlic stigma 
of another. lie luis jiirthcT (‘X])lained tli'‘ (‘xact nie(*hanisni by 
which this is ellecliHl, and tlie Duke of Aigyll admits the accuracy 
of liis observations. In oui’ Dritisli s])eci(‘s, sut'li as Orchis jyrami- 
dalis, it is not m^cx’ssary that tliere should hv any exact adjusimtmt 
l>etween tlie k^jigth oC the n('(‘taiy and that oi’ the 2)roboseis of the 
insect, and thus a ninnber of insects of various sizes are found to 
carry away tin*, i)olliuia and aid in the fertilization. In tho- 
Angrmeum ses(]ui])('dale, liowovtT, it is nec<‘ssaiy tJiat tho proboscis 
should bo forced down into a particular part of tho flower, and this 
would only bo done by a largo moth straining to drain the nectar 
from the bottom of the long tube.* Now let us start from the time 
when tho nectary was only half its present haigth or about six 
inches, and wiis chiefly fertilizc'd l)y a s])eci( s of moth which 
appeared at tho timci of the plant’s flowering, and whose proboscis 
was of tho same length. Among the millions of llow’crs of the 
Angraicum jiroducod every year some* would always be* shorter than 
the avemge, some longer. The former, owing to the structure of 
the flower, would not get fertilized, because the moths could get all 
the nectar without forcing thoiV trunks down to tho very base. 

* It is a jicciiliariiy of tliis species that the noutur only occupies a'dopth of ono 
or two inches at the boltoin of tho nectary. 
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The latter would be well fertilized, and the longest would on the 
average be the best fertilizol of all. By this process alone the 
average length of the nectary would annually increase, because.’, the 
short ones being sterile and the long ones having abundant otispring, 
exactly the same effect would be ])rodnced as if a gardener destroyed 
the short ones and sow'cd the*, seed of the long ones only ; and this 
we know by experience would produ(*c a regular increase of length, 
sinc3 it is this very proc(‘Ss which has increased the size and 
changed the form of our cultivated fruits and flowers. 

But this would lead in time to such an increased length of the 
nectary that many of the motlis could only just rcuch the surface of 
the nectar, and only the few with exce2)tionally long trunks 1x3 able 
to suck up a considerable portion. 

This would cause many moths to neglect these flowers because 
they could not get a Siitisfying supply of nectar, and if these wci’c 
the only moths in the country the flowc^rs would undoubtedly suffer 
and the further growth of the nectary be checked by exactly the 
same process which had led to its increase. But there are an 
immense variety of moths of various lengtlis of probos(?is, and as 
the nectary became longer other and larger species would become 
the fertilizers, and would carry on the process till the largest moths 
became the sole agents. Now, if not before, the moth would also 
be affected, fur those with the longest probosees would get most 
food, would be the strongest and most vigorous, would visit and 
fertilize the greatest number of flowers, and would leave iho 
largest number of desccaidants. d'he flowers most coini)letely 
fertilized by tlic'se moths being those which liad the longest 
nectaries, there would in each generation he on the average an 
increase in the length of the nectaries, and also an average increase 
in the length of the proboscis of the moths, and this would ho a 
necessary result from the fact that nature ever fluctuatc'S about 
a moan, or that in every generation tliere woidd he flowers with 
longer and shorter nectaries, and moths with longer and shorter 
proix)sces than the average. No doubt there are a hundred causes 
that might have checked this process before it had reached the 
point of development at which we find it. If, for instance, the 
variation in the quantity of nectar had been at any stage greater 
than the variation in the length of the nechiry, then smaller moths 
could liave rciudied it and have effected the fertilization. Or if the 
growth of the probosees of the moths had from other causes 
increased quicker than that of the nectary, or if the increased 
length of proboscis had been injurious to them in any way, or if 
the species of moth witli tlie longest proboscis liad lx3como much 
diminished by some enemy or other unfavourable conditions, then 
in any of these cases the shorter nectaried flowers which would have 
attracted and could have been fertilized by the smaller kinds of 
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moths would have had the advantage. And checks of a similar 
nature to these no doubt have acted in other parts of the world, and 
have prcjvented such an extraordinary development of nectary as 
has been produced by favourable conditions in Madagascar only and 
in one single species of Orcliid. I may here mention that some of 
the large Sphinx moths of the tropics have probosces nofirly as long 
as the nectary of Angrcecum sesquij)cdale.*' Now, instead of this 
beautiful self-acting adjustment, the •Duke of Argyll’s theory is, 
that the Creator of the Universe by a direct act of his Almighty 
power so disposed the natural forces iniluencing the growth of this 
one sj^ecies of plant as to cause its nectary to increase to this 
enormous length, and at the same time by an equally special act 
determined the flow of nourishment in the organization of the moth 
so as to cause its proboscis to increase in exiictly the same propor- 
tion, having j)reviously so constructed the Angimciim that it could 
only be maintaineck in existence by tlie agency of this moth. But 
what proof is given or suggested that this was the mode by which 
the adjustment took place ? None whatever’, except a feeling that 
there is an adjust ment of a dedicate kind and an inability to see how 
known causes could have producc'd such an adjustment. I believe 
I have shown, however, that such an adjustment is not only 
possible but inevitable, unless at some point or other we deny the 
action of those sijiiple laws which we have already admitted to be 
exprtvssions of existing facts. 

It is diflicult to find anything lik(*- ])arallel cases in inorganic 
nature, but that of a riv(‘r may })C'rhaps illustrate the subject in 
some degre<^ Tx't us su])poso a ])erson totally ignorant of Jfodern 
Geology to study candully a great liiver System. Ho finds in the 
lower part a deej) br()ad (djannel filled to the brim, flowing slowly 
throu^i a flat country and carrying out to th(‘ sen a quantity of 
fine sediment. Higher up it braiudies into a numlxT of smaller 
channels flowing altiuiiately through flat valleys and between high 
banks ; sometimes he iinds a deej) rocky UkI ^vith j^erjxaidicular 
walls carrying Uk? water through a chain of hills; wIutc the stream 
is narrow ho finds it deep, wliere wid(5 shallow, hurther up still 
ho comes to a mountainous region with hundreds of streams and 
rivulets each with its tributary rills and gullic's collecting the 
water from every square mile of surface, and every channel adapted 

* I have cnvofiilly moasiired the jnoUiscis of a specimen of Macrosila chientius 
from South America in Uk* coUccthui of the liritish and find it to be nine 

in(*hcij and a quarter long I One from tropical Afri<‘a ( Macrosila moryami) is 
S(;vcii iiiclK S and a lailf. A species Jiaving a proWjseis two or Ihree inches longer 
could reach llio nectar in the largest fiowers of Amjr.vciim sesquipcthde^ whose 
nectaries vary in length from ten to Iburtoeii inches. That such a moth exists in 
Madagascar muy Ije safely predicted ; and natiu'alists who visit that island sliould 
sonreh for it with as mucri contidenco as astronomers seui'ched for the planet 
Nepinno,— aiid they will be equally successful ! 
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to tlie water tlmt it lias to carry. Ho finds that the bed of every 
branch and stream and rivulet has a sfeeper and steeper slope as it 
approaches its sources, and is thus enabled to carry oil* the watcT 
from heavy rains and t (4 bear away the stones and pebbles and 
gravel that would otherwise block up its course. In every part of 
this system he would see exact adaptation of means to an end. He 
would sayjjthat this system of clianncJs must have l)een designed, it 
answers its purpose so effectually. Nothing but a mind could have 
so exactly adapted the slopes of the channels, their capacity, and 
frequency to the nature of the soil and the quantity of the rainfall. 
Again, he would S' -o special iuLi 2 )tation to the wants of man in broml 
quiet navigable rivers tlft-ough fertile alluvial fdains tliat would 
sup]x>rt a largo ])opulation, while the rocky streams and mountain 
torrents were confined to those sterile regions suitable only for a 
small ]X){)ulation of shojilierds and herdsmen, lie would listen witli 
incredulity to the Geologist wdio assured him tlmt the adaptation 
and adjustment he so admired w^as an inevitable result of the action 
of general laws. That the rains and rivers, aidcxl l)y subterranean 
forces, had modelled the country, had foniKjd the hills and valleys, 
had scooped out the river lx)ds and lovelbjd the plains ; —and it 
w^ould only bo after mucli patient obs(Tvatiou and study, after 
haying watched tlie iiniinb^ changes pu’oduced y(3ar 1)y year and 
multiplying them by thousands and bai tliousands, after visiting 
the various regions of the' earth and seeing tlie changes cverywlKUO 
going on, and the unniistakeable signs of gn'uter cliaiiges in past 
times, — that he could be made to uiidorstaiid that the surface of 
the earth, however beautiful and harmonious it may aj)pe,ar, is 
strictly due in (wory detail to the action of forces w liich are demon- 
strably self-adjusting. 

Moreover, when ho had sufficiently cxtcaidcd his inquiries, ho 
would find that evtny evil efibet wdiicii lie w’ould imagine must ho 
the result of non-acljustmcnt does somewhere or otluT occur, only it 
is not ahvays evil. Looking on a fertile valley he would say — 
“ If the channel of this river w'as not well adjusted, if for a few 
miles it sloped the \Yrong WTiy, the w’ater could ]iot escape, and all 
this fertile valley full of liuiinin beings w^oiild become a waste of 
waters.” Well, there are Imndreds of such cases. Every lake is 
a valley “ wasted by wTiter,” and in some cases (as the Dead »Sea) it 
is a i)Ositivc evil, a blot upon tlio liarmony and adaptation of the 
surjEace of the earth. Again, ho miglit say— “If ram did not fall 
here, but the clouds passed over us to some other regions, this fair 
valley would be a desert.” And there arc such deserts over a largo 
part of the earth, which abundant rains would convert into ple.asaiit 
dwelling-places for man. Or lie might observe some great navigable 
river, anci reflect how easily rocks or a steeper channel in places 
might render it useless to man and a little inquiry would show 
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him hundreds of rivers in ejery part of the world which are thus 
renderol useless for navigation. 

Exactly tlie same thing occurs in organic nature. We see 
some one wonderful case of adjustment, some unusual development 
of an organ, but we pass over the hundreds of cases in which 
that adjustment and development do not occur. No doubt when 
one adjustment is absent anothcir takes its places, because no organism 
can continue to exist that is not adjusted to its environment ; and 
unceasing variation with unlimited powers of multiplication, in most 
cas(‘s, furnish the means of sclf-adjustnidit. The world is so con- 
stitut(^d, tliat by tJie action of general laws tliere is produced the 
greatest j)ossiblo variety of surface and of climatt*; and by tlio 
action of laws equally gdieral, the greatest 2 )Ossible variety of 
organisms liave been produced ada])ted to the varied conditions of 
every part of tlic earth. The Duke of Argyll would probably 
himself admit that the varied surfac(‘ of tlio eartli, the plains and 
valleys, the hills ajul mountains, the deserts and volcanoes, the 
winds and currents, the seas and lakes and rivers, and the various 
climates of the (‘arth, arc all the results of geiui’al laws acting and 
ro-actiiig during countless ages'; and tliat tljo Creator does not ap 2 )ear 
to gnid(i and control the action of tlies(‘ laws — here determining 
the height (d a movinlain, tlierc' alhuhig tlio cliannel of a river — here 
making the rains inore abundant, t)ier«j cliaiiging the direction of a 
current. .11(‘ would •|)rol)a]'ly admit tliai tlie foriH's of inoiganic 
nature ar(3 self-adjustiug, and tliat tlio nssult nec(‘ssarily fluctuates 
about a given iia'an condition (whieli is itself slo^fly cliaiiging), 
while within’' certain limits the gr(‘ati‘ ’t possible amount of variety 
is produced. If tluai a ‘^contriving mhid” is not necessary at 
every stop of the jiroeess of (hanger (‘ternally gihig on in the in- 
organic world, why are we required to belicwe in tlie euutinual action 
of such a mind in the region of organic* nature* ? True, the laws at 
work arc mori* complex, the adj'nstna iits more delicate*, tlu* appc'ar- 
ance of special ada])tatLon more reinark;i]»](* ; but why should we 
nu'asure^ the creative mind by our own? Wliy slionld wo suppose 
tlie macliiuo too conqdieated to liave* l>r‘eu eh'signed l>y the Creator 
so conqileto, that it would nf*cessarily wewk out harmonious results? 
The theory of “continual inte rieren(*o " is a limitation of the 
Creator’s power. It assum(*s that lie* evnild not work l>y pure law 
in tlie organic as he has done in the inorgaiiie world; it assumes 
that ho coulel not fore'seo tbe* eoiiseqiii'imes of tlio laws of matter 
and mind coinbiiieel — that re*sull'i wouUl e-oiitiiiualiy arise wliiedi are. 
contrary to what is best, and that he ha.s to ehaiigo what would 
otherwise be the course of nature in ordiu' to lu’oduce* tliat beauty 
and variety and liarmoiiy, whieli even we, with our limited iutollects, 
can cone*oivc to ho the result of se*lf-aeijus( nioiit in a universo 
governed by unvarying law. If wc could not coiieeive the world 
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of nature to be sclt-adjusting and caj^ible of endless development, 
it would oven then be an unworthy idea of a Creator to impute the 
incapticity of our minds to liim ; but when many human minds can 
conc('ive and can oven trace out in detail some of the adaptations in 
nature as the necessary results of unvarying law, it seems strange 
that in the iiiti ‘rests of religion any one should seek to prove that 
the System of Nature instead of being above, is far below our 
highest conceptions of it. I, for one, cannot believe that the 
world would come to chaos if left to Law alone. I cannot believe 
that there is in it no iiihorent power of developing beauty or variety, 
and that the direct action of the Deity is re^qiiircd to produce each 
spot or streak on every insect, each detail of structure in every one 
of the millions of organisms that live or have lived upon the earth. 
For it is impossible to draw a line. If any modifications of structure 
could be the result of law, why not all ? If some self-adaptations 
could arise, why not others ? If any varieties of colour, why not 
all the variety we S(‘e ? No attempt is made to explain this excej)t 
by reference to the la(;t that “purpose” and “contrivance” are 
everywhere visible, and by the illogical deduction that they could 
only have arisen from the direct action of some mind, because the 
direct action of our minds 2>roduccs similar “ contrivances ; ” but it 
is forgotten that adaptation, however produced, must have the 
ap2)earanco of design. The channel of a river looks as if made /or 
the river although it is made % it ; the lino layers and bods in a 
deposit of sand often look as if they ]ia<l l^een sorted and sift(‘d and 
levelled desigifedly ; tJie sid<.‘S and angk'S of a crystal exactly 
resemble similar forms dc'signed by man; but we do riot therefore 
conclude tliat thes(i eflects have, in each individual case, required 
the directing' action of a creative mind, or see any difficulty in their 
being iroduced by natural Law. 

Let us, however, leave this general argument for a while, and 
turn to another special case wliich our author appeals to as con- 
clusive against Mr. Darwins views. “Beauty ’ is as great a 
stumbling-block to the Duke of Argyll as “contrivance.” He 
cannot conceive a system of the Universe so perfect as necessarily 
to devclope every form of Beiiuty, but supposes that when anything 
specially beautiful occurs, it is a step beyond what that system 
could have produced, something which the Creator has added for his 
own delectation. 

Speaking of the Humming Birds, the Duke of Argyll says: 

“ In the first place, it is to be observed of the whrile group tiiat 
there is no connection which can Ixi tmeed or conceived between 
the splendour of the humming birds and any function essential to 
their life. If there were any such connection, that splendour could 
not bo con/inod, nff it alnioHt oxclimvely is, to only one sex. The 
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female birds are of course not placed at any disadvantage in the 
struggle for existence by their more sombre colouring.’’ And after 
describing the various ornaments of these birds, ho says : Mere 
ornament and variety of form, and these for their own sake, is the 
only priiuaple or rule with reference to which Creative Power 
seems to have worked in tliese wonderful and beautiful birds. 

A crest of topaz is no better in the struggle for 

existence than a crest of sa])pliire. A friJl ending in spangles of 
tlie emerald is no b<3tt(^r in the battle of life than a frill ending in 
spangles of tlie rul)y. A tail is not affected for the purpose's of 
flight, whether its marginal or its central leathers are decorated 

with white Merc k^auty and mere vari(3ty for 

their own sake, are objects wliicli wo ourselves seek when we can 
make the F orces of Nature' subordinate to the attainment of them. 
There seems to be no conceivable reason wliy wo should doubt or 
question that these are ends and aims also in the forms given to 
living organisms.”^ 

Here the statement that “no connection can be coiu'oivcd 
between the splendour of the, humming birds and any function 
essential to their life;” is met by the fact tliat Mr. Darwin has not 
only conccjived but has shown, both by ol)servaiion and reasoning, 
how bt'auty of colour and form may have a direct iiiliueiice on the 
most important of all ihe functions of lite, that of reproduction. 
In the variations to which birds are snbj('ct, any more brilliant 
colour than usual would be attractive to th(‘ hanales, and wnuld 
l(iad to the individuals so adoriu'd leaving more tlinii the average 
number of oflspring. l^xp<‘rinient and obsj'vvtilion have sJiown 
that this kind of s 'xual seU'ction do('s actually lake place, and tlie 
laws of inh('ritauc(! would necessarily lead to the fmdlier develop- 
ment of any individual peculiarity that Avas attractive, and thus the 
splendour of the humming lards is tlirertly connected with their 
very existence. It is true that “ a crt .st of topaz may be no better 
than a crc\st of sa])phii-e,” but cith'T of tJies(" may bo much better 
than no crest at all ; and ihc ditlermit conditions under which the 
parent form must have oxistivl in diilereut parts of its range, will 
have determined different variations of tint, either of wdiich ^vero 
advantageous. The reason why fomah' birds arc not adorned with 
equally brilliant j)himes is suliicitmtly clear ; they W'Ould be inju- 
rious by rend(?ring thedr possessors too conspicuous during incuba- 
tion. Survival of the fittest has tlamdoro favour<‘d the development 
of those dark gre(m tints on the uppt'r surface of so many female 
humming birds, which arc most conducive', to th(‘ir ])rotection while 
the important functions of hakdiing and rearing the young are 
being carrial on. Keeping in mind the laws of multiplication, 
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variation, and survival of tlie fittest which are for ever in action, 
these varied developments of beauty and harmonious adjustments 
to conditions, are not only conceivable but demonstrable results. 

The Duke’s argument is solely founded on the supposed analog 
of the Creator’s mind to ours as regards the love of Beauty for its 
own sake; but if this analogy is to be triist(‘d, then there ouglit to 
be no natural objects wLieli are disagreeable or ungraceful in our 
eyes. And yet it is undoubtedly the fact that tlu're are many 
such. Just as surely as the Horse and Deer are beautiful and 
graceful, the Ele]diant, Ehinoceros, and Caiiiol are the reverse. 
The majority of Monkeys and A2X‘S arc not beautiful ; the majority 
of Birds have no beauty of colour; a vast number of Insects and 
llej^tiles are jiositivi'ly ugly. Now, if the Creator’s mind is like 
ours, whence this ugliness? It is useless to saj “that is a mystery 
we cannot explain,” Ix^eauso we have attempted to explain one-lialf 
of creation by a method that will not apply to the othe r half. Wo 
know that a man until the liigliest taste and with unlimited wealth 
practically does abolish all ungraceful and disagreeable forms and 
colours from his own domains. If tlie beauty of creation is to bo 
explained by the Creator’s love of bi.uuty, ^ve are bound to ask svliy 
he has not banished deformity from the tudb, as the wi^althy and 
enlightened man does from his estate; find if we can get no witis- 
factory answer, we shall do well to roje(*t the ex|)!anation ollercxl. 
Again, in the case of llowers, which are always esp(‘cifilly referred 
to as the surest evidencte of Ixuuty being an cud of itsdf in creation, 
the whole of tlio tacts are never fairly met. At least ha-lf tlie 
plants in the world have not briglit-coloiired or beautiful flowm's, 
and Sir. Darvan has lately arrived at the wonderful gemu’ali^atiou 
tliat flowers have become Ix'autifnl s )lely to fitiivict insex-ts to jissist 
in their fertilization. He adds, “I liavo come to this conclusion 
from finding it an invariahbf riib^ that when a flow('r is fertilized 
by the wind it never lais a gjiily-coloured corolla.”* Hito is a most 
wonderful case of beauty being usrful when it miglit bo lofist 
expected. But much more is proved; for when beauty is of no 
use to the plant it is not given. It cannot ho imagined to do finy 
harm. It is simply not neces'>ary, and is tli(‘refore witldii'ld! 
AVe ought surely to have heem told liow tliis tact is consistent with 
beauty being “an end in itself,” and wiili the statcnuait of its 
being given to natural objects “ for its own sake.” 

Let us now cousidiir another of the Duke’s objections which ho 
thus sets fortli : — 

“ Mr. Darwin docs not pretend to have discoverecl any law or 
rule according to which new Forms have been born from old Foitns. 
Ho does not hold that outward conditions, however changed, aro 
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sufficient to account for them His theory seems 

■ 1 /•'111 il j*! il 


to be far bettor than a mere theory — to bo an (‘.stablished scientific 
truth — in so far as it accounts, in part at k^ast, for the success and 
establishment and spread of new Forms when they have arisen. 
But it docs nut oven suggest the law under which, or by or accord- 
ing to Avhich, such new Forms arc introduced. Natural Selection 
can do nothing, except with the mateihils presented to its hands, 
ft cannot s(.‘le(!t except among the tilings open to selection. . . . 

Strictly speaking, therefore, Mr. Darwin s theory is not a theory 
on thii Origin of 8]K'cies at all, but only a theory on the causes 
which lead to tire relative siK^cess or failure of such new forms as 
may be born into the woi ld.”'^' 

.In this and niaiiy other 2 )assages in his work tho Duke of 
Argyll s(*ls forth his idea of Creation a.s a ‘‘ Creation by birth,” but 
maintains tliat ea.di birth of a now form from jiareiits diflering from 
itself, has b(‘en produced by a special interference of tho Creator in 
order to direct the process of development into certain channels ; 
that each lunv s})ccies is in fi(*t a “spc'cial creation,” although 
brought into oxish'iice through the ordinary laws of reproduction, 
lie maintains there fore that tlu^ laws of nmltijdication and variation 
cannot furnisli the right kinds of materials at tlie right times for 
natural selection to work oii. I beIii‘VO tliat it can be logically 
ju’ovi'd from the six axiomatic laws before laid down, that such 
inaterials would 1)0 liiriii^lied ; but I prder to show that there are 
abundance oijUrfs wliieli prove the same thing. 

The ('X[)(Tieiie(‘ of all cultivators of plants and breeders of 
animals sliows, that when a sutlici(‘nt ]min]>er of individuals aro 
jnodiiecd variatiuiis of any requin'd kind can always he met with. 
On this depends tho possibilily of obtaining breeds, ra(*cs, and fixed 
varieties of animals and plants, and it is found iliat any one form of 
variation may bo a{'cumulaied bj' sdoetion without materially affect- 
ing tho oih(U* characters of the S[)ecies ; each seems to vary in the 
one rcqiimid direction only. For exam 2 )le, in turnips, nidishes, 
l^otatocs, and carrots, tho root or tuher varies in size, colour, form, 
and tlavour, while the foliage and flowers seem to remain almost 
stationary ; in the cabbage and lettuce, on the contrary, tlie foliage 
can bo modified into various forms and mode's of growth, tho 
root, flo^vor, and fruit nmiaining little altered; in the cauliflower 
and brocoli th(^ flower heads vary ; in the garden pea the j)od only 
changes. Wo get innumerable forms of fruit in the apple and pear, 
while tho leaves and flowers remain imdistinguishablc ; the same 
occurs ill the goosek^rry and garden currant. Directly however 
(in tho very same genus) wo want the flower to vary in the Kibes 
saiiguiiicum, it does so, although mere cultivation for hundreds of 
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years has not produced marked differences in the flowers of liil)cs 
^ossularia. When fashion demands any particular change in the 
mrm, or size, or colour of a flower, sufficient variation always occurs 
in the rfght direction, as is shown by our roses^ auricuhis, and ger- 
aniums; when, as recently, ornamental leaves come into fashion 
sufficient variation is found to meet the demand, and we have zoned 
pelargoniums and variegated ivy, and it is discovered that a host of 
our commonest slivubs and licrbaceous plants have taken to vary in 
this direction just when we -want them to do so ! This rapid varia- 
tion is not confined to old and well-known plants subjected for a 
long series of generations to cultivation, but the Sikhim lihododen- 
drons, the Fuchsias and Calceolarias from the Andes, and the 
Pelargoniums from the Capo are equally acconiraodating, and vary 
just wluui iirid whei'c and how we require them. 

Turning to animals W(i find equally striking examples. If wo 
want any special (luality in an)^ animal w(' hav(' only to breed it in 
sufficient quantities and watch carefully, and th(‘ required variety is 
ahvays found and can be increased to almost any d(‘sir(‘d ('xtent. 
In fcSheep we get flt‘sli, fat, and wool; in C!ows, milk; in Horses, 
colour, strength, size and speed; in Poultry, we have got almost any 
variety of colour, curious moditications of ])lumage, and tlif* capacity 
of perpetual egg-laying. In Pigeons w(‘ have a still more rtouarkablo 
proof of tli(i universality of variation, for it lias hwn af one time or 
auotlior tlie fancy of breeders to change tlie form of every j'iart of 
these Ijirds, and they Iiave never found tlie re(|uiro(l variations 
absent. The form, size, and shajie of bill and feet, have been 
changed to such a degree as is found only in distinct g(Uiora of wild 
birds ; the number of tail ft'atlau’s lias lieeu increased, a cliarae-ter 
which is generally one of the most perinaiunt nature and is of high 
importance in the classification of birds ; and the size, the colour, and 
the habits have been also clianged to a marvellous ext(‘nt. In Hogs, 
the degree of modi filiation and the tiicility witli which it is effected 
is almost equally appaixmt. l.ook at tlie constant amount of 
variation in opposite directions that must have been going on to 
developc the poodle and the groylioinid from tlio same original 
^tock ! Instincts, haliits, intelligence, size, speed, form, and colour, 
have always varied as needed to produce the races which the wants 
or fancies or passions of men may have Jed them to desire. 
Whether they wanted a hull-dog to torture another animal, a grey- 
hound to catch a hare, or a hloodliound to hunt down their oppressed 
fellow-creatures, the required variations have always appeared. 

Now this great mass of facts, of which a mere ske1»}i has been 
here given, are fully accounbid for by the “ Law of Variation ” as 
laid down at the cominencfimont of this paper. Universal varia- 
bility, -rsmall ill amount liui in every direction, over fluctuating about 
a moan condition until made to advance in a given direction liy 
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“ soloction natural or artificial, — is the simple basis for tbe indefinite 
modification of the forms of life ; — partial, unbalanced, and con- 
sequently unstable modifications being produced by man, while 
those developed under the unrestrained action of natural laws, are 
at every step self-adjusted to external conditions by the dying out 
of all unadjusted forms, and are therefore stable and comparatively 
permanent. To be consistent in his views the Duke of Argyll must 
maintain that every one of the variations that have rendered 
possible the changes produced by man, have been determined at the 
right time and place by the will of the Creator. Every race 
produced by the florist or the breeder, the dog or the pigeon fancier, 
the ratcatcher, the sporting man, or the slave-hunter, must have 
been provided for by varieties occurring when wanted, and as th(,^se 
variations w^ore never withheld it would appear as if tlie sanction of 
an allwise and all-2)owerful B(‘ing had been given to that wliich the 
highest human minds consider to be trivial, mean, or debasing. 

This a2)p('ars to be a compk‘t(? answer to the theory, that varia- 
tion siiilu'ic'iit in amount to be accumulated in a given direction 
must bci th(' direct act of the creative mind, but it is also sufficiently 
(‘ondemned by b(‘ing so entinOy unnecessary. The facility wuth 
whh'li mull obtains new races, d(qieiids cliiefly upmi the number of 
individuals can ])rocurc to select from. When hundreds of florists 
or breeders arc all aiming at the same obj(H:t the work of change goes 
on rapidly. J.>ut a common sj)eci(‘s in nature contains a thousand- 
fold mori^ individuals than any domestic race, and survival of the 
fittest must unerringly j) reserve all that vary in the right direction 
not only in obvious characters but in minute details, not only in 
extm’iial but in internal organs ; so that if tlie materials are 
siiilicient for the needs of man, there can be no want of them to 
fulfil the grand purpose of ketping u]> a supply of modified 
organisms exatdly adaj)tt‘d to the clianged conditions that are 
always occurring in the inorganic world. 

Jfaving now, 1 believe, liiirly answcTcd the chief objections of the 
Dukt* of Argyll, I jiroccc'd to notice one or two of thosi' adducc'd in 
an able and arguiiKuitative essay on the ‘‘Origin of S])ecies'’ in the 
July number of the ‘North British Bevi(‘W.’ The writer first 
alt(unj)ts to ])rovo that tlivve are strict limits to variation. When 
we b(’gin to s(dect variations in any one direction, tlu' process is 
eomjiaratively rajiid, but after a considerable amount of change 
has biM'ii effected it becoim's slower and slower till at length its 
limits are r(\a{di(‘d, and no care in breeiling and selection can ])roduce 
any furtIuTv advance. The race-horse is chosen as an examj^le. 
It is admitted that, with any ordinary lot of horses to begin 
with, (iareful selection would in a few years make a great 
improvement, and in a comparatively short time the standard 
of our best racers might bo rcMicluKl. But that standard has 
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not for many years been materially raised, altlioiii^li unlimited 
'wealth and energy are expended in the attempt. This is hold 
to prove that there are definite limits to variation in any special 
direction, and that '^vc have no reason to suppose that mere 
time, and the selective process being carried on by natural law, 
could make any material ditTeroncc. But the writer does not 
perceive that tliis argiimcuit fails to meet the real qnc'stion, which 
is, not whether indefinite and unlimited change in any or all 
directions is jiossiblo, hut whether such differences as do occur in 
nature could have been produced by the accumulation of vaiialions 
by selection. In tlio matter of speed a limit of a definite kind as 
rogcards land animals does exist in nature. All the swiftest animals 
— doer, antelopes, hares, foxes, hons, leopards, horses, zebras, and 
many others, have reached very nearly the same degree of S2)ced. 
Although the swiftest of each must have been for ages preserved, 
and the slowest must have perished, we have no rrason to believe 
there is any advance of speed. The possible limits under existing 
conditions, and jxrliajxs under 2>essil>le Icrrestrial conditions, has 
been long ago reached. In cases, hov'cvc'r, where tliis limit had 
not been so nearly reach(\d as hi the liorse, we liave Ikv'U (aiaMed to 
make a more markc'd advance and to ])rodu(*e a great('r dinercnce of 
form. The wild dog is an animal that limits much in coni] any, 
and trusts more to endurance than to S2X‘( d. JIan has produced 
the greyliound, which differs much more from the wolf or the 
dingo than tlic racer does from the wild Arabian. 

Again, it is olijectcd that ilio Pont or or tlio Fan-tail ])ig('on 
cannot bo further dcvelojied in the same direction. Va rial ion si'cans 
to have reached its limits in lliese birds. But so it has in nature. 
The Fan-tail has not only more tail feathers Ilian any of the thrf'O 
liundred and forty existing S2)eci(‘S of iiigr-ons, l)ut mon^ tlian 
any of the eight thousand known S2ioeies of b'irds. TIk.to is, of 
course, some limit to the numbiT of feathers of wliieh a tail use- 
ful for flight can consist, and in the P'an-tail wo have 2>iohahly 
readied that limit. Many binis have the (eso2ihagus or the skin 
of the neck more or loss dilatable, but in no known bird is it so 
dilatable as in the Pouter jiigeon. ILtc again the possilile limit, 
compatible with a healthy existence, lias proliably beim rcaduHl. Jn 
like manner the differences in the size and form of the beak in IIk'. 
various breeds of the domestic Pig(?on, is greater than tliat Ixdweim 
the extreme forms of beak in the various genera and suhfaniHi(‘s of 
the whole Pigeon tribe. From tliese facts, and many others of the 
same nature, wc may fairly infer, that if rigid sHection wore 
applied to any organ, wc could in a com2)arativoly short time 
produce a much greater amount of cliuuge than that which occurs 
between spcicies and species in a state of nature, since the diUbrences 
which wc do produce arc often comparable with those wliich exist 
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between distinct genera or distinct families. Tlie facts adduced 
by the writer of this article, of the definite limits to variability in 
certain directions in domesticated animals, are no objection whatever 
to the view tliat all the modifications which exist in nature have 
b('.ou produced by the accumulation by natural selection of small 
and useful variations, since those very modifications have equally 
definite and very similar limits. 

To anotlicr of tliis writers objections — that by Professor 
Tlioinson’s calculations the sun can only have existcid in a solid 
state 500 millions of years, and that therefore time would not 
suirieo for the slow ])rocess of development of all living organisms — 
it is hardly necessary to reply, as it cannot be seriously contended, 
cith(‘r that this calculation ^has any claims to even approximate 
accuracy, or that the process of change and development may not 
liave been sufficiently rapid to have occurred within that period. 
Ill's objection to the Classification argument is, however, more 
plausil)l(\ The uncertainty of ojiinion among Naturalists as to 
wliicli are species and whicdi varieties, is one of Mr. Darwin’s very 
strong jirguments tliat these two names cannot belong to things 
quite distinct in nature and origin. The llovicwer says that this 
argument is of no weight, because the works of man present exactly 
the same phenomena, and ho instances patent inventions, and the 
excessive difficulty of determining whetJuT they are new or old. 
I accept the analogy, and maintain that it is all in favour of Mr. 
Darwin’s views. For are not all inventions of the same kind directly 
afliliaicd to a common ancestor. Arc not improved 8team Engines 
or ('locks the line.al descendants of some existing Steam Engine or 
( fiock ? Is there cv(;r a new Creation in Art or Science any more 
than in Nature? Did ever patentee absolutely originate any 
complete and entire invention, no portion of which was derived 
from anything that had been made or described before? It is 
tberefore clear lhat llie difficulty of distinguishing the various 
classes of inventions wliich claim to be new is of the same nature 
as the difficulty of distinguishing vari(di(^s and species, Ix'cause 
lufitlnu' are absolute new creations, but both are alike dt scendants 
of pri'-existing forms, from whicli and from each other tln^y differ 
by varying and often impercoptiblo degrees. It appears then, that 
liow(W(‘r plausilde this writer’s objections may seem, whenever ho 
descends from generalities to any specific statement, liis supposed 
difficulties turn out to bo in reality strongly confirmatory of 
Mr. Darwin’s view. 

I cannot CQjicludo tliis paper without expressing my admiration 
of the manner in which many subjects are treate<l in the “Eeign 
of La-w.” Witli the definition and limitation of the term Super- 
natural,” I cordially agree. The exposition of the mechanism of 
flight is in every resi^cct admirable ; and tlie views on the Political 
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and Social aspects of the, Fifee Labour question are calculated to 
do much goo^ and to draw attention to a subject of the highest 
importance. The want of equal success in treating the question 
of the Origin of Species, is no doubt due to the excessively varied 
and complex natui'e of the phenomena presented by organized 
beings. Fully to grasp what is involved in that question demands 
a knowledge of details, which it requires years of study to amass ; 
and without such knowledge the acutest and most comprehensive 
intellect will not suffice to solve so intricate a problem. 


II. INTEENATIONAL- EXHIBITIONS. 

By Fbed. Chas. Danvers, M.S.E. 

At the close of another grand International Exliibition we may 
well pause for a while and consider how far these great displays of 
the works of industry have fulfilled the objects for wljich they w(‘r(3 
first established. The thirteenth Paris. Industrial Exhibition, and 
the second International collection of works of art cind industry 
which has been held in that city, is now witliin a few days of its 
termination ; and we may, therefore, for all practical purpr)S(^s, 
speak of it as a thing of the past. Whatever articles of exhihitioii 
it may have contained that were considered especially deserving of 
remark have long since been reported on, and the Exhibitors have 
been awarded such prizes as the respective juries have theuglit ilt 
to recommend. The building will yet remain open for a sliort 
time longer, and then the work of removal and demolition will 
speedily commence. 

Before making any special allusion to the Paris Exhibition, it 
is our present intention to take a hasty glance at the origin and 
growth of Exhibitions generally, and the measures whicli preceded 
Sie first International Exhibition. We are indebted for much (d* 
our information on this subject to a Eeport on the Paris Exhibition, 
drawn up for the Society of Arts by M. Digby Wyatt, Esep, in 1849 ; 
and, with reference to Exhibitions in England, to the Official Cata- 
logue of the International Exhibition of London, published in 1802. 

Industrial Exhibitions in their early youth may have been 
content with a pedlar’s pack, the travelling show-van, or a booth at 
a fiur ; but as soon as they gave up their gipsy life they began as 
national displays. It was long before the growing free-trade spii it 
of the age allowed them to become international, although musenms 
did occasionally dabble in the products of foreign industry, and a 
catalogue of curiosities exhibited at the public theatre of Leyden, in 
1699, gives an amusing account of one of these early Exhibitions. 
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In the fifth year of the French Eepublic (1797) the Marquis 
d’Aveze was requested by the Minister of the Interior to undertake 
the oflSce of Commissioner to the Manufactures of the Gobelins 
(tapestries), of Sevres (china), and of the Savonnerie (carpets). 
On visiting those establishments the marquis found the workshops 
deserted ; for the artisans had been in a starving condition for two 
years, while the warehouses were full of the results of their labours. 
It then occurred to him that if these and other objects of industry 
could be collected together into one large Exhibition, a stimulus 
might be given to the native industry, and tlius relief be aflbrded 
to the suffering workmen. This plan was approved by the Minister 
of the Interior, and the chateau of St. Cloud w^ appropriated to 
the purpose. Before the day fixed for public admission a number 
of distinguished persons in Paris and many foreigners visited the 
Exliibition, and made purchases sufficient to aflford some temporary 
rtdief to the necessities of the workmen. On the morning of the 
day fixed for the opening, however, the walls of the city were pla- 
carded with the decree of the Directory for the expukion of the 
nobility ; the chateau of St. Cloud was given into the custody of a 
company of dragoons, the Marquis d’Aveze was in the proscribed 
list, and thus ended the scheme which had begun with so much 
promise. Early in the following year, however, on his return from 
proscription to Paris, tlie marquis resumed his labours. The place 
selected for the Exposition was the Maison d’Orsay, Eue de 
Varennes, No. 6C7 ; and it proved so attractive and successful 
that the Government determined to adopt the idea and to carry it 
out on a grand scale. An admirable opportunity was afforded on 
the return of Napoleon from the successful termination of the 
Italian wars ; and on the same spot in the Champ de Mars on 
which the army had celebrated the inauguration of Italian spbils, 
and only six weeks after that fete, the nation erected the Temple 
of Industry,’' around which were arranged sixty porticoes filled 
with obj(3cts of use or beauty. The Exliibition remained open 
only during the last three complementary days of the sixth year of 
the Eepublic: but it excited the greatest enthusiasm throughout 
the country. The merits of the seveml Exhibitors, who numbered 
110 ill all, were entrusted to the decision of a jury composed of 
nine men, distinguished in science and in art ; and this plan was 
found to work so well that it was continued in subsequent Expo- 
sitions, the only change being an increase in the number of the 
jurors. 

The success of this Exposition was so complete that the Executive 
determined in future to have an Ex^sition every year, which should 
include also the provinces. Accordingly they addressed lett^ to 
the prefots of departments, requesing them to form committees 
whose office it shonld be to determine what local produtots were 
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worthy of being forwarded to Paris at the public expense, and of 
becoming eligible to compete for a prize either of 20 silver medals, 
offered by the Government, or of one gold medal to be awarded to 
anyone who should have opposed the most formidable rivalry to 
British manufacture. 

Although it had been decided to have amiual Expositions, there 
was nevertheless an interval of thn^e years between the first and 
the second oflicial Exposition, which lather took })lace in the quad- 
rangle of the Louvre, in 1801, under elegant porticoes erected for 
the occasion. Two hundred and twenty nine Exhibitors were 
admitted to the competition. Seven wdio ha ^ already obtained gold 
medals were set aside, and the eight best manufacturers pLiccd in 
the second order in 1798 were separated from the list, in order to 
reserve the silver medals for their equals in industiy ; and laaico 
arose the custom of voting only eonlirmatiou of juevious rewards 
in favour of those who honouraldy maintaino<l their ali-c'ady 
acqniivd position. It was on this occasion that JacHjuard obtaimd 
a bronze mi'dal, and subseqiK'iitly an annuity of 1,009 fraiu's, wliicli 
was iiltimatoly incrc'ased to 6,000 francs. 

The next Exposition was held on tlui same spot in the following 
year, and in it the numlxu of Exhibitors laid again donbh'd, 
amounting to 540. The Exposition laid by this time lost its 
exclusive and aristocratic character: articles in common d(?mand 
were largely exhibited, and among the striking features of the 
collection were the extended appdication of mechanical and che- 
mical science to facilitate production, and consequ( ntly to reduce 
the price of articles in jxipular demand. Twcaity-two gold medals 
were distributed for such inventions or improveuK'nts as the 
liydraulic-ram of Montgolfier, the stocking-frame of Aubert ; the 
silk-spinning machine of Vaucanson, and the ch(anical juoducts of 
I)ecroisill(*s of Eouen, and Amfry and Darcet of Paris. One of 
the immediate results of the extended poiailarity of these Expositions 
was the establishmc^nt of the ‘Societe d’hliicouragement,’ whicJi 
afterwards greatly assistxd in developing tlic inventive gdiius of 
France, and in the application of abstract science to the wants and 
r(?quirements of manufactures. This was followed by the fourth 
Exposition, in 1806, in which appeared for the first time the printed 
cottons of Mulhausen and Logelbach. The manufacture of iron by 
the aid of coke instead of charcoal, and that of steel by an improved 
process, and the application of the power of transferring ornaments 
from copper-plates to the surface of porcelain, worn amongst tho 
improvements which there marked the progress of raanufactur(\s. 

An interval of thirtexm years took place between tho fourth and 
tho fifth Expositions. The leading feature in the filth Exposition 
was the improvement in tho art of metallurgy ; thc^ great iron- 
works of the Loire contributed excellent castings, whilst the forges 
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of GroBsouvre (department of Cher) sent specimisns of rolled iron. 
Fow years after tnis the sixth Exposition, held in 1823, marked 
the process which had been made in the application of the 
improved mamActure of iron to machinery and construc^j^on, and 
the consequent development of Gvil En^eering as a profession. 
A model of the first French Suspension Bridge, designed by Messrs. 
Soguin, intended to cross the bhone between Tain and Toumon, 
was there exhibited. After another interval of four years,, the 
seventh Exposition was opened on 1st August, 1827. The 
collection exhibited showed^ the influence which steam, as a motive 
power, was beginning to exert on manufactures, both by improving 
their quality, and cheapening the cost of their production. 

The eighth Exposition was opened, in the Place de la Concorde^ 
on 1st May, 1834. Among the chief novelties exhibited there 
may be mentioned paper-hangings printed from cylinders, by 
Zuber, of Mulliauson ; the revival of the arts of enamel and niello 
by Wagner ; the formation of elastic tissues by means of ifftia- 
rubber ; the revival (;f the art of wood-engraving, and the attempt 
to rival the excelleiico of Boule and Eiessner in marqueterie and 
inlaid work. 

The ninth Exposition, held in 1839, illustrated . the steady 
development of success in manufactures in the production of vast 
quantities of goods at the lowest prices, a practice which had not 
previously found much favour in Prance. Five years after this the 
tenth Exposition wiis opened on 1st May, 1844, and it is said to 
have been the most suc'ccissful of the series, and to have illustrated 
in the most decided manner the influence of long-continued peaco 
on the industry and pi\)ductive powers of Fmnce. On that occasion 
the first specimens of Daguerreotype were exhibited. Altogether 
no fewer than 3,900 manufacturers exhibited, of whom 3,253 were 
more or less honourably recognized by the jury. 

After an interval of five veal’s came the eleventh Exposition, 
which was opened in the Champs Elysees on 4th June, 1849. 
Since the former Exposition the (*mpire of Louis Phihppe had been 
swept away, and a rc'public raised upon its ruins ; arrangements 
were, however, made for giving it an air of gr(?ater magnificence 
than any which had preceded it. The area of the building (exclusive 
of an enormous agricultural shed) was equal to about 5 acres 2^ 
rods ; the number of exhibitors amounted to 4,494, and that of the 
central jury to 04. In this Exposition live stock and agricultural 
produce were, for the first time, admitted to compete for prizes. It 
IS worthy of remark that previous to this Exposition the idea was 
proposed, and rejected, tcy invite other nations to contribute, in 
order that the French might be made acquainted with the skill of, 
hose nations with which they so often come into competitioii^ in 
oreign markets. The building erected for the purposes of 
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Exposition was placed on the Carre de Marigny, a largo oblong 
piece of ground abutting on the main avenue of the Champs 
Elysccs. The architect was M. Moreau. The whole plot covered 
a parallejogram of about 675 by 328 feet English, round the outline 
of which was a gallery about 90 feet wide, divided into two avenues 
by a double range of pilasters. 

In England, the Society of Arts may claim the credit of liaving 
originated national exhibitions. In 175(), about thci ])eriod when 
the Eoyal Academy first began its Fine Art Exhilutioiis, tliat 
Society ofierod prizes for improvements in the miiniifacluro of 
tapestry, carpels, porcelain, and other things, and exhibited the 
articles which were ofiered for competition. It also olfered pidzes 
for improvemeuts in agricultural and other* machines, and, in 1761, 
a gentleman w'as paid to attend an exhibition of macliinery in the 
Society’s rooms, and to explain the models exliibited. The progress 
of national exhibitions in England \vas not by any means so marked 
and steady as in France. Such industrial displays had to fight 
their way against a vast amount of apathy and prejudice. The first 
project set on foot for commencing an annual public exhibition of 
this kind was coldly received, and even denounced by the mouth- 
pieces of public opinion. This Exhibition, however, Wiis formed in 
1828, under the patronage of King George IV., on the plan which 
had been found successful in France, the Netherlands, and the 
United States ; and the King’s Mmvs at Charing Cross, which stood 
on the site of Trafalgar Square and was pulled down in 1833, was 
fitted up to receive the few prodnedions sent in for cxliibition. The 
Exhibition was opened on Monday, June 23rd, 1828, and was 
descril)ed by the following title: — “The National llepositoiy for 
the Exhibition of Specimens of New and Improved Productions of 
the Artizans and Sla7iufacturers of the Unit(3d Kingdom, Eoyal 
Mews, Charing Cross.” This National lie])ository met with a most 
decided opposition from the public, but it succeeded in struggling 
through some four Exhibitions of decreasing merit ; and when it 
left the King’s Mews, in 1833, it still carried on a languishing 
business for a short time at a room in .Ledcestcir Square. 

Iluring this time the Society of Arts had continued to ^ve 
their attention to the subject. In 1829 the Secretary of the Society 
read papers on several of the leading industries of the country, 
and from that date specimens of raw materials, manufactures, and 
new inventions were frequently collected in the old rooms in the 
Adelphi. Then followed local Trade Exhibitions, held at Man- 
chester, Birmingham, Leeds, DubUn, and other places; and the 
Exhibition of Manufactures at the Free Trade Bazaar, held in 
Covent Garden Theatre in 1845. In that year the Society of Arts 
tried to revive the idea of forming periodical Exhibitions of Indus- 
trial products in England on the plan of the French Expositions. 
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A committee was appointed for the purpose, and a fond subscribed 
to meet the prehminary expenses; tet owing to the want of 
sympathy .on the part erf the manufecturers. the project was not 
then proceeded with. ' On the late Prince Consort becoming 
President of the Society, he advised the encouragement of the 
application of the Pine Arts to our manufactures. A special prize 
fund was accordingly estabhshed, and premiums and medals were 
offered for the production of manufactured articles of simple form. 
The first competitive designs were to 1x3 sent in to the Society on 
or before the 15th May, 1846, and tlie articles rewarded with 
prizes in that year, togetlier with those sent in for competition in 
1847, formed tlie basis of the first Exhibition of Select Specimens 
of British Manufiicture and Decorative Art,” which was opened at 
the house of the Society of Arts in March, 1847. Very few 
competitors came forward in 1846, and the Exhibition of 1847 
would have been a total failure but for two individuals, who made 
it a point of iiorsonal fiivour with a few great manufacturers to*be 
permitted to select from their stores a sufficient number of articles 
to make a show. Tho result was higlily satisfactory. Twenty 
thousand peo])le visited the Exhibition, and the Council arranged a 
third disi)lay, which was opened in March, 1848. This time the 
contributions from maiuifacdurers were st'iit in unsolicited, and even 
forced upon the Society, and upwards of seventy thousand persons 
visited the Society’s rooms. The Society’s Exhibition of manufac- 
tures in 1848 was followed by an Exhibition of pure art, known as 
the “ Mulroady Exliil^ilion.” In Jujie of the same year, and at the 
opening of tho Society’s session in November, 1848, its first exhi- 
bition of models of machinery was announced to take place in 
January, 1849. In the spring of 1848 the third general ‘‘ Exhi- 
bition of Ec^cent Specimens of British IMamifactures and Decorative 
Art ” \Ws held at the old house in the Addplii, and tliis Exhibition 
was closely followed by a second art dis 2 )lay, known as the Etty 
Exhibition,” which took jjlaco in the same rooms in June, 1849.. 

In the year 1849 an Exhibition of Alanufactures and i\jrt, in 
connection with the meeting of the British Association for the 
Advancement of Science, was held at Birmingham with very 
encouraging results ; and the success of the French Exposition, 
held during the same year, coming as it did just as tlie countiy had 
embarked on its career of jmrtial free-toido, gave a fresh impulse 
to tho idea of holding a great National Exhibition of British In- 
dustry. Tho promoters of the scheme at that time contemplated 
only a national exhibition, and they asked for pecuniary aid from 
Government to enable them to carry it out. 

Many have advanced claims; siiite 1851, to be considered the 
originators of# the proposition for holding universal or international 
Ex^itions. M. Boucher do Perthes, President of the ‘ Society 
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r jRoyale d’Emulation of Abbeville/ boldly recommended the holding 
of an ‘Exposition Unive^Ue’ in the year 1834, in an address 
which he then delivered to the Society. ;The Prince Consort was 
the first to take the Society of Arts' plan for an enlarged national 
display in hand, and to mould it into an universal exhibition ; and, 
at a meeting held at Buckingham Palace, on the 29th June, 1849, 
he suggested the four great divisions of Haw Material — Machinery 
and Mechanical Inventions — Manufactures — and Sculpture and 
Plastic Art, of which he proposed the Great Exhibition should 
consist. In July of the same year a geneml outline of a plan of 
operations was di*awn up, and after they had become more matured, 
meetings were held in fifty towns ; and by January, 1850, the names 
of sixty thousand influential persons had been obtained as supporters 
of the great 2 )lan. At a banquet at the Mansion House, in May, 
1850, the Prince Consort stated that the i)roposed collection and 
exhibition in one building of the works of industry of all nations 
was “ to give a true test and a living picture ol* the point of deve- 
lopment at which the whol(3 of mankind had arrived in this great 
task, and a new starting point from which all nations will bo able 
to direct their further exertions.” 

Upon the presentation of r(^rts prepared under the direction 
of the Society of Arts, a Royal Commission was issued, in January, 

1850, in order to carry out all the necessary details of arrangement 
for accomplishing the great object in view. The ultimate result 
was the establishment of the Exhibition in Hyde Park, in the year 

1851. The design for the building — which still exists in the Crystal 
Palace at Sydenham — was made by the late Sir Joseph Paxtpn, 
and its erection was entrusted, under contract, to Messrs. Eox and 
Henderson. The Exhibition was opened on Ist May and closed on 
15th October 1851. After settling all claims, the Commissioners 
found themselves in possession of surplus funds amounting to 
213,305Z. 15s. 8d., which was subsequently invested iir.the “Gore 
House Estate,” and other property at 8outh Kensington. 

The great financial and general success of the Exhibition of 
1851 naturally encouraged the repetition of such displays aU over 
the world. There was the Cork Exliibition in 1852 ; two were 
started simultaneously in 1853, one in New York, and the other in 
Dublin, both of which were universal exhibitions. The Munich 
Exhibition came next, in 1854 ; this display was not international 
in the broadest sense, but the whole of Germany was allowed to 
take part in the competition. The twelfth Exhibition in Paris 
followed this in 1855, which was the first great French Inter- 
national Exliibition. It imitated very closely the plan of 1851. 
The exhibitors, although showing a decrease upon those of 1861 in 
London, show^ a marked increase upon those of Hhe eleventh 
French Exposition in 1849; md the building in which it was held 
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still exists in the Champs Elys&s, and is known by the name of 
the Palais de rindustrie. Aftet this ^eat international display 
came the Manchester Fine Art Exhibition in 1857 ; the Dublin 
Art Exhibition, the Edinburgh Art Treasures Exhibition, and the 
Italian National Exhibition at Florence, all in the year 1861 ; the 
second great London Exhibition in* 1862; and the second Inter- 
national Exhibition in Dublin in 1865. Since the last London 
Exhibition of 1862 thergjiave also been International Agricultural 
Exhibitions held at Aarhaus in Denmark, and at Vienna ; an Inter- 
national Cheese Exhibition near Paris; Fishery Exhirflions at 
Christiania, Archangel, and Boulogne, and the grand International 
Flower Show, which took place last year in the Horticultural Gar- 
dens at South Kensington ; and finally, the Paris Exhibition of the 
present year. 

Nothing could well bo imagined more unsightly, or devoid of 
architectural pretensions, than the building erected for the purpose 
of the present Paris Exhibition; th(3 Emperor himself has com- 
piired it to a huge gasometer, and f)cir]iap8 no better idea of its un- 
sightliness could well have been suggested. All outward appearance 
has indeed been sacrificed for the piir])oso of obtaining convenience 
of classification, and, at first sight the plan adopt^ appears to 
possess some merits, but in practice it has been found that the 
classification is not only unscientific but unjust. The Duke of 
Blarlborough, in a memorandum retid to the British jurors on the 
20th April last, called their attention to the difficulties arising out 
of the system adopted whereby, as he stated, “ objects are locally 
placed in one class wliich possess elements for the consideration of 
several juries.” The very use of juries in international exhibitions 
has ind(m began to be seriously discussed ; and, in the same memo- 
randuin to which we have just referred, it was suggested tliat “ as 
furnishing materials for a future report it would l)e desirable, while 
the subject is fresh, to note down tlie opinions of the many eminent 
gentlemen employed as to the working of the international juries 
generally, the mode of procedure th(?y have found it desirable to 
adopt in their several crises, the success that has attended it, and 
the opinion that the jurors have formed from the experience of this 
Exhibition of the utility of juries at all International Exhibitions.” 

Li the plate which accompanies this article we have given a 
front elevation,, drawn . to scale, of tlie four great International 
Exhibitions of London and Paris. The buildings of the three 
earlier Exliibitions have already been repeatedly described, and we 
shall, therefore, not further allude to them in the present article, 
but pass on to give a hasty description of the Paris Exhibition of 
1867. 

This building, standing in the centre of the Cluimps de Mats, 
is in the form of two sen^circlea connected, together by pandtol 
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sideB, and iiie entire stmcture may be said to consist of a Series of 
concentric rings arranged around a central garden* In the nuddle 
of this garden is a small circular domed building, containing a 
collection of all the standard weights and measures of different 
countries ; and at the boundary of this garden, and inside the inner 
circle of the Exhibition building, is a covered piazza which formed 
a favourite lounge for visitors. Around the inner circle are 
arranged, concentrically, a series of gallei^s, or arcades, of varying 
dimensions, intersected radially by sixteen avenues leading from the 
outer tdithe inner* circles, and a second coverol piazza runs round 
the outside ring of the building. All the inner galleries are lighted 
from the roof, but the covering of the outside gallery, which rises 
to a height considerably above the rest of the building, is unpicrced, 
light being furnished to it by a row of clerestory windows on either 
side surrounding the entire building at an elevation above the roofs 
of the adjoining galleries. The inner galleries wliich contain the 
Fine Arts court, and the History of Works ]\Iusc;um are built of 
solid masonry, with roofs of iron and glass of no great span. The 
intermediate galleries consist of light trussed wrought-iron roofe, 
supported on hollow cast-iron columns, and on the apex of each 
roof is a skylight, by which the gallery l)elow is lighted. This 
portion of the building in no way enters into composition with the 
articles, exhibited, and, with the excei)fcion of the roof, it may, for 
all practical purposes of effect, he said to have disappeared. The 
great exterior circle, or nave, is 110 feet wide and nearly 82 feet 
high in the centre ; the pillars supporting it, of which there are 
86 pairs, are each 83 feet 6 inches in height, and 62 feet 10 inches 
to the springing of the arched roof. In this gallery machinery 
was principally exhibited, and in its centre a raised platform, sup- 
ported on cast-iron columns, extends right round the building in an 
unbroken line, exce])ting where it is intersected by the .grand 
avenue, from either side of which it is approached by a flight of 
steps. The columns supporting this promenade served also to 
carry the sliaftiiig by means of which motion was communicated 
to the machinery. 

This great zone has an outside diameter of about 1,550 feet 
lengthways, and 1,250 feet across, and contains an area of upwards 
of 11 acres, whilst the entire Exhibition building, with the central 
garden, occupies a space of about 35 acres. It would be impossible, 
however, to state the actual area of the space occupied for the pur- 
poses of exhibition, for all the surrounding park, having an area of 
about 70 acres, is studded all over with annexes and other buildings 
erected by the many exhibitors who could not obtain space within 
the main building. Besides the general annexes there have been 
erected in this park lighthouses, theatres, a club, churches, various 
manu&ctories for glass-blowing and cutting, baking, washing, &c., 
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model cottages^ restaiirants^ beside houses for ptunpmg and blowing 
engines, boilers, &c., connected with tlie ventilation, steam and 
water supplies to the Exhibition generally. In one comer of the 
park, which has been railed off, a jardin reserve was formed, in 
which exhibitions of fruits, flowers, and vegetables were periodically 
held ; and one interesting part of this garden was the establishment 
of two huge aquariums, for salt and fresh water' fish respectively. 

It has already been stated that the building is arranged in a 
series of annular galleries, and each of these devoted to the ex- 
hibition of a certain class of objects ; thus, the innermost circle 
contained a collection illustrative of the History of Labour from 
the earliest known periods Gallery Xo. I. contained Works of Art, 
including paintings, sculptures, &c. ; Xo. II. Apparatus and appli- 
cation of the Liberal Aids ; No. III. Furniture, and other articles 
for the use of dwellings ; No. IV. Clothing, and other articles of 
wearing apparel ,* No. V. liaw and Manutkdiired Products ; and 
No. VI. Machinery, including instruments and processes employed 
in the useful Arts. Outside of the machinery gallery a smaller 
court was devoted to the exhibition of Articles of Food in different 
degi’ees of preparation, where also were restaurants of all nations, 
in which trial might bo made of all the Continental, English, 
American, and Oriental styles of preparing and serving up food. 

In order the bettor to show such various agricultural operations 
as could not be carried on within the limits of the Champ de Mars, 
an Exhibition was organized on the Island of Billancourt, where 
competitions and trials of agricmltural machines took place for the 
purpose of dnabhng the juries to make their 'awards. And an 
exhibition of live stock was likewise held fortnightly at the same 
place. 

The total number of exhibitors was upwards of 42,000, show- 
ing a considerable increase on any previous ICxhibition. Thus, in 
1851 the number of exljibitors was under 14,000 ; in 1855 there 
were 24,000, and in 1802 the number did not quite come up to 
29,000. 

The Exliibition illustrative of the History of Art was certainly a 
novel feature, but it contained articles more stictly adapted for a 
museum than for an Industrial Exhibition. In this respect it wa^ 
somewhat out of place, and, irrespective of the interesting nature of . 
its contents, its introduction possessed no charm to recommend it 
beyond that of novelty. 

The collection of picture could not for one moment compare 
with that of 1862, since Ihey were all to have been produced within 
the last 12 years, and consequently the w^orks of ancient masters 
were necessarily excluded. England could make but little show, 
since the best examples of her paintings admissible under the ruLes 
are private projperty. The French collection was large rather th^ 
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choice ; and perhaps the best collection altogether was that from 
Belgium^ the chief portion of which was contained in a separate 
burning erected in the park. In statuary the French and Italians 
were aunost without coi^etition, scarcely anything of this class 
having been sent from England, and it will be sufficient here to 
state that the richest treasux’cs from the museums of each of the 
former countries were to be found in the Exhibition. 

Photography, hardly known in 1851, occupied no small space 
within the building. The positions obtained by salts of silver, or 
by the carbon process, have recently been much improved ; and the 
productions of enamels, one of the most interesting applications of 
Photography, has made great progress; but one of the chief 
improvements is that of the heliographic process, by which Pho- 
tography may bo converted into processes of printing by means of 
ink, either on metal or on stone. Although a positive and satisfactory 
mode of fixing photographic pictures in their natural colours on 
paper has not yet been invented, coloured pictures have been 
obtained on paper, when, until last year, they could only be pro- 
duced on metal. 

A very general improvement was noticeable in furniture and 
decoration ; but with the exception of one or two individual pieces 
of furniture, the merits of diflerent countries have been more 
evenly balanced in this than in any other branch of labour. The 

E rincipal improvements are due, to a great extent, to the employment 
y manufacturers of distinguished artists, whoso co-operation has 
introduced art and good taste into the manufacture. , 

In porcelain the French and English are almost the only large 
manufacturers. And although the French claim the first place, 
they themselves admit to great improvements in the manufacture of 
Faience from the introduction of the methods employed in England. 
The substitution of coal for wood in the baking of porcelain in 
France has led to a reduction in its price, and great improvements 
have been introduced into the art of decoration through the cromo-# 
lithographic process. The French, and indeed nearly all the 
continental porcekin, is of the j?dte dure variety, whilst the 
English alqne manufacture the famous pate tendre sort. The 
dolours also of some of the English porcelain may truly be said 
to have been unsurpassed in the Exhibition. In clear cut-glass 
the English remain unsurpassed, and in imitations of the Venetian 
and Bohemian, the products of England* compare, not unfavourably, 
with specimens of manufiicture from tEose countries. 

In Telegraphy there has been a good deal of quiet progress 
going on since 1862. In Submarine Telegraphy more has been 
achieved since 1862 than in all the years that preceded it; and in 
consequence of the experience thus gained, engineers have, almost 
without exception, discarded cnbles completely iron-sheathed, and 



IriteTnaiional Exhibitions. 


1867.] 


499 


are adopting the last Atlantic model, consisting of a few iron or 
steel wires embedded in hemp. 

In no former Exliibition lias there been so good a collection of 
raw and manufactured produce ; but the specimens were often so 
widely scattered that it became a task of no little difficulty to make 
fair comparisons. Great attention was given to mining and mining 
apparatus, especially by France, and her collection of OivS 
Eilgincering models was one of the most interesting parts of the 
whole Exhibition. 

Since 1862 France and Belgium have wonderfully improved in 
the manufacture of iron and steel, so that this country is not now so 
far ahead in its iron manufacture as was formerly the case. Foreigners 
now, also, make more of their own tools and machinery tlian 
heretofore ; and although their best specimens are generally copies 
from English models, they can now, for all practical purposes, turn 
out in many places as good machinery as could be obtained in this 
country; in excellency of design, however, and in ‘finish, there is 
still no country that has come up to the standard of English manu* 
factures. Alarmists have raised the cry that England is not 
keeping pace with the advancements of other countries, but we 
are disposed rather to believe the truth to be that whilst wo steadily 
advance, other countries, which a few years since were much behind 
us, have made themselves acquainted with all that we possess, and 
thus are able to make more rapid strides, and to lessen the distance 
between us and themselves. 

It has been, undoubtedly, principally through the instrumentality 
of International Exhibitions that other countries have made them- 
selves acquainted with our arts, and wo have leiirncd theirs ; and 
thus the difiusion of knowledge tlirougliout the world has been 
hastened and extended. The rapid growth of these Institutions 
may at length be said to have reached a fair limit, and although 
the first International Exhibition resulted in a large pecuniary 
surplus, subsequent ones have not, in most cases, even succeeded in 
’ paying their expenses, and it stands to reason that the larger the 
JBxliibition, the more expensive it must be, and consequently the 
less likely to prove remunerative. For the future, then, it may be 
anticipated that International Exhibitions will not be so general as 
heretofore, but will rather be confined to one class of objects, by 
which means it will bo possible to hold them in some permanent 
building for which a rent only would be paid, and thus the chief 
expense which now attends their promotion will bo obviated. 
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III. ON THE LUMINOSITY OP THE SEA. 

By Ctjthbert Collingwood, M.A., M.B., P.L.S. 

Dtoing my recent expeditions as Naturalist on board H.M.S. 
^Serpent,’ one of the subjects to which I was anxious to pay 
espeijial attention was the luminosity exhibited by the sea, its 
appearance and various forms, the various conditions under which 
it became manifest, and, as far as possible, the causes which pro- 
duced it. These points have already engaged the attention of 
observers, but much remains yet to be learnt, nor shall I profess 
to add a great deal to what is already known, but shall simply 
relate the result of my observations carried on at every opportunity 
during a year and a half. Not a night passed while I was at sea 
without my looking out for luminous appearances —jotting down 
anything novel or unusual, and where practicable, making an 
examination for the detection of the cause of the luminous ap- 

r trance ; — and although the moonlight nights were very beautiful, 
often bewailed the invisibility of the luminous animals \’^hoso 
light was extinguished by the eflulgence of the moon s rays, and 
longed for a return of the dark nights when the brilliancy of tlio 
stam compensated for the absence of the moon, without putting a 
stop tp my observations on the luminosity of the sea. 

I would classify all the cases of luminosity which have come 
under my observation under the following five heads : — 

1. Sparks or points of light. 

2. A soft, liquid, phosphorescent effulgence. 

3. Moon-sha 2 )ed patches of stendy liglit. 

4. Instantaneous recurrent flashes. 

5. Milky sea. 

The first of these, or the appearance of points or sparks of 
light, is by far the most common, and in different degi’ces may be 
said to be all^^biit universal. Whether the other forms of luminosity 
are exhibited or not, sparks of light in greater or less abundance* 
are scarcely ever absent. The sea, more particularly when agitaied, 
sparkles with brilliant points of light, varying in sizeTrom that of 
a pin’s head to that of a pea — and of greater or lessor permanency — 
some being almost instantly extinguished, while others retain their 
light for an appreciable time. I do not think I ever looked at the 
sea on a dark night without seeing some few sparks, even though 
I might enter a remark that the sea was mi luminous to-night.” 
But usually these sparks are abundant, and on occasions they 
present a wonderfully brilliant appearance.' On one occasion, when 
this phenomenon was unusually striking, on the coast of China in 
lat. 26"^ N., on drawing up bottles full of water atod pouring it out 
in the dark, the water sparkled brightly as luminous " points ran 
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over, but a close inspection revealed nothing in the water but 
a few minute entomostraca. On another occasion when some water 
which had been left in a basin exhibited luminosity at night, I got 
a very brilliant spark upon my finger, and taking it to the light, it 
proved to be a minute crustacean. 

The second form of luminosity to be noticed occurs com- 
paratively rarely. It consists of a soft, usually greenish light, 
which only makes its appearance when smooth water is disturbed, 
and is only seen in calm weather. This form appears identical 
with what we see nearer home, as bn the shores of Ostend and in 
the estuary of the Mersey. This form of luminosity I have 
observed on only three occasions, and under similar circumstances, 
and I liave reason to believe that the cause is the same on all 
occasions, whether in the Eastern seas or in the Mersey. On the 
5th of July being on the coast of China, in lat. 27°, the weather 
in the afternoon became dead calm, and after sunset I remarked 
that the sea was beautifully luminous, but altogether without con- 
spicuous sparks or points of light. Wherever the ripples caused 
by the advancing ship rolled away, they were crested wdth bright 
green light, and the ship’s hull appeared to be enveloped in a 
luminous sheath. On this occasion the effect did not last long, 
and I did not examine the water microscopically. 

The next time I noticed this form of luminosity., was in 
Singapore liarbour, on November 6th. The wind was east, 
thermometer 70°, weather fine. The water was like glass, smooth 
and beautiful, but exhibited no light except when disturbed ; but 
every oar-stroko of the boat in which I rowed produced eddying 
circles of light, and a lovely soft green glow crowned every ripple 
from the lx)ws. A splash in the water produced a shower of 
a myriad minute sparks, the aggregate of which made up this 
delicate luminosity, which I never saw so beautifully exhibited as 
upon this, night. The following night the same efiect was visible, 
but scarcely so intense as before (wind N.E., temp. 76°), and on 
the third night (the wind being E. and temp. 75°), I again 
. observed it. * After this I was absent from Singapore two nights, 
and on my return I no longer noticed the luminous effect. . 

On ea(*h of these three nights, I examined the water ; — as I filled 
a bottle, bright sparks of light adhered to my hands, and on bringing 
it to the light I found that it contained a number of small globular 
greenish bodies, which floated upon the surtace for the most part, 
but appeared to have the power of freely moving in the water. On 
closer examination these bodies proved to bo Noctilucm ; and during 
the night I observed tiaat the contents of the bottle firequently 
flashed with bright and rapid ox)ruscations. I had no difficulty 
therefore in coming to the conclusion that the peculiar luminosity 
in the harbour was due to the presence of innumerable Nodilum, 
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On the 24th of May, lyin^ in Simon’s Bay, Cape of Good 
Hope, the water was similarly luminous. The weather was fine, 
wind W.N.W. light, bar. 30*04, tliermom. 60^. On examining 
the water closely I found that, as before, the luminous effect, thougli 
soft, subdued, and apparently uniform, was really due to innumer- 
able small sparks, and on bringing the water to the light, I found 
numerous Noctilucao in it, precisely similar to those observed at 
Singapore, They were not, however, in sufiicient numbers to have 
produced all the light, for in a wine-glassful of water there were on 
an average not more than a- dozen Koctiluene. But besides these 
bodies, there were a great number of motes in the water, many of 
which on closer examination appeared, by their rapid jerking loco- 
motion, to be minute Entomostraeous Crustacea, They were so 
minute, that by the imperfect light on board ship I long tried, 
in vain, to secure one to place under the microscope. Besides 
these were some larger species of Eiitomostraca. 



NOCTILUCiB. 


The Noctilucm measured from ^ to of an inch in diameter ; 
they were of a pale greenish colour when seen with the naked eye, 
closely resembling Volvox in aj^pearance, but with a much less active 
movement. They had, however, powers of locomotion, though the 
means were not apparent under the microscope. They had a dark 
nucleus, usually irregular, but in some cases spherical and well 
defined. Their circumferential outline was very faint, and their 
general aspect very variable. A kind of slit appeifted to extend 
through two-thirds of the body, from which faint lines radiated, 
usually having a double outline, and not reaching the circumference 
of the sphere, but often terminating in large round granular bodies 
of various sizes. The whole body was studded with oil globuh^s of 
various sizes, which strongly refracted the- light ; but slight move- 
ments, which appeared to be taking place in an almost imperceptible 
manner, soon changed the whole aspect of any individual Noctiluca 
while under observation, so that the description or drawing of one 
minute did not answer for the next. Each Noctiluca had a largo 
curved cilium projecting beyond the body, and apparently taking 
its rise from the nucleus, lliis form of luminosity, although very 
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striking, appears to be completely extinguished by moonlight, even 
when the moon is young. It appeared, only less marked, on the 
two following evenings, and on the third we left the hay. I am 
informed that Simon’s Bay has been remarked as fretpently exhibit- 
ing this phenomenon. 

On the 7tli of July, in lat. 28^^ N., on the coast of Cliina, two 
days after the occurrence of this Ibriii of luminosity, as before 
noticed, a heavy swell coming in from the S.W. was met by a N.E. 
wdiid, and the shii) rolled tremendously. The sea was beautifully 
luminous, every wavr! breaking into a pale light which was visible 
at a considcuahle distance, so that the whole sea was streaked with 
light, and again that p(‘culiar phenomenon of the shij) sailing in a 
luminous sheath was visible. The night was very dark, and it 
was lightning vividly and incessantly; the whole scene was eery 
and weird in the extreme. I mention this case because it was 
one of the most striking instances of general luminosity which has 
come under my notice ; it ap 2 )earal to be com 2 )Ounded of the two 
forums I have already described. 

Th() third form of luminosity to l)C descril)od consists of nioon- 
sha])ed patchi3S of steady white light, which I have found to 1x3 a 
very common phenomenon uiuha* certain circumstances. N(‘xt to 
the occurrence of sparks and always accompanied by them, this 
form of luminosity is most frequeiitly sei'ii, and doc'S not appear to 
be confiiud to any particular locality. 1 hrst observed it in the 
Mediterranean, on the lirst night on which the al)S(3nce of the moon 
allowed it to he visibl(\ and I have since found it to bo no less frc'queiit 
in the Ked Sen, the Indian 0(*ean, the China Sen, and the Atlantic, 
north and south of the equator. It is most commonly visible in 
the wake of the ship, ami consists of numerous round })atches of 
light, which might be mistaken for white-hot shot of various sizes 
bcaieath the water at diffei’ent dej)t]is. Sometimes, when deep 
down, they were pale and of a wdiitish colour, with indistinct out- 
line, and of larg(3 size, but when nearer the surtaco they wqyc 
smaller and mor(3 distinct, and assumed a ])alo greenish tinge. 
They usually remained visible for 8 or 10 socniids, but sometimes 
less. As thi'se a 2 )])earances were just such as might be presented 
by the umbrellas of large Medus;e, were such present and luminous, 

I was strongly inclined at iirst to attribute them to this (*aus(3 ; aial 
the fact that on one occiision (a])out a week after I left England) I 
saw th('scj moonlight patches in the Red Sea on tin? cvcaiing of a 
day on whicli tlie shij^ had passed through a shoal of Aundw, led 
me to iittriluite them to this cause. I su]> 2 K)sed that the iViirelim, 
struck l)y the s(*r(3w, gave out their light under the excitation of 
the blow, and floatcHl away luminous and dying. But I was forced 
to abandon this theory afterwards, for I hav(' since many times 
watched for floating Modusio belbro the light failc^d, and not seen 

VOL. IV. 2 L 



504 


Oil the Luminositij of the 8ea. [Oct., 

one for days and weeks together, and yet the moon-shaped patches 
have been as bright and as abundant as before ; and again, when 
we have passed through a thick shoal of ]\Iedusa3 towards evening, 
the liuninous appearances have not more marked than usual, but 
even less so. IMoroover, having secured one of these Acalcphs, it 
has not exhibited any luminosity during the night. 

Although, how('vor, I eeased to regard the Acalephae as the 
source of the luminous appearances in question, tliere can be no 
doubt tliat the great numbei's which are always visible immediately 
under tlie stern are due to tlie fact of tlie eddit'S of tlio ship exciting 
the emission of light in certain animals capable c»f (‘xhibiting 
luminosity. ISot however that similar a})pearances are iiev(T sc^en 
in other situations where tliey are unmolested, thougli I must say 
that in my experience this is rare. Thus in the Indian ocean, in 
hit. V2y is. and long. 5.“)^ E. (l)ar. 30^, tliem.'82 ), among otluT 
appi'arances 1 noticed now and then a largo i)atch of light with a 
roundish irregular outline ]mss by, emitting a j)ale and steady light, 
although out of the path of the ship ; and on August 17th, binig 
in a small boat on the coast of Borneo in a strong breeze after 
dark, I observed deep beneath the surface and entirely apart from 
any intluerice of the oars, the ap])(u\rance of largo globes of white 
light, sliining persistently and spontaneously. 

Although I long and constantly watched for tlie bodies which 
produced this remarkable and fre(jueiit luminous effect, I did so for 
a long time in vain. In vain I attempted to pciK‘trate below the 
surface in search of any animals which could ])ossibly originate the 
light. Although I could distinctly see the bottom of the si tip's 
rudder, 19 feet deep, I could never detect a trace of any living 
thing within that dejtth by day, but no sooner did darkness supor- 
veiK^ than they W(^re often in abundance. It was only by accident, 
on June the 2nd, in lat. 28^'^ 8., and long. 9"' E., that I was 
witness of a circumstance wJiudi seemed to elucidate the question. 
Looking as usual over the stern, there were plenty of moon-shaped 
patches, accompanied by sparks unusually large and bright. The 
patches were remarkably ])(Tsistent, and could bo traced for nearly 
half a minute after the ship had passed. They were evidently a 
considerable but varying disbinco below the surface of the water ; 
when far down they ap])eared large and faint and ill defined, but 
when nearer the surface they were smaller, brighter, and bettor 
defined. As I watched, one of the bright bodies whirled about by 
the eddy of the rudder came absolutely to the surfmjo and exhibited 
a nearly rectangular form of great brilliancy, of a pale green 
colour, and as far as I could jiKlgo about six iiicln'S long by two 
broad. It at once occurred to mo that it was a Pyrosoma, and 
that this Ascidian was the usual cause of the phenomenon, the 
chcular form of the patches being produced by the diffusion of tho 
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light through a depth of water. I continued watching for a long 
time in hopes of seeing another, but although so good an oppor- 
tunity did not occur again, many seemed to come near the surface, 
diminishing in size, but increasing in brilliancy as they did so ; one 
particularly low down, suddenly gave out a dazzling brilliancy, 
producing a momentary cllulgencc all around. 

1 may mention that on a moonlight night when the moon laas 
been dimmed by tle(‘ey clouds, 1 have been able to see the moon- 
light pal clu's, but when the moon shone out clearly they were no 
long(T visible. 

J liave now to deserilie the Ibiirth form of luminosity exhibited 
by marine animals, viz. mouKuitary recurn^nt flash(‘s of light. ^Jliis 
form is ja^arly as commonly se(‘u as tlie niooii-sliaped patches 
already des(uib<‘d, which it very frequently, altliougli perhaps not 
always, accompanies. If, liowever, the latter are w^ell marked, the 
flashes are almost sure to be visible*. I first observed them in the 
Indian ocvm, north of the line, and since then, in the China seas 
and Atlantic. This app(*arance is very striking, but can only bo 
S('eu und(T favouiuhlo circumstance's, i, e. when the night is dark 
and th(^ S(*a smooth. An indistinct transitory patcli of light a2)pear8 
in the watcu*, as evanescent as a flash of lightning ; so rapidly does 
it come and go that it is difficult to fix tlio exae^t s 2 )ot where it 
oc(*urred. Tlie brightness of the flash varies ])robal)lj'’ ac(*ording 
to the de 2 )t]i of the animal producing it below the surface ; sometimes 
it is of consul (Arabic* brilliancy, and sometimes so 2 >‘"do that it would 
not have been noticed but for its suddenness. The colour is always 
wliitish, and tlie foj-m of tlie flash round, brightest in the middle, 
and becoming indistinct at the circumlerence. I have on some 
occasions seen thc'se flashes occur in such numbers and with such 
rapidity that it wordd bti ijii possible to count them, though more 
commonly they are comparatively few and far between. 

]3ut the fact whicli iiibuested me most in these flashes of light 
was that they always (XicurriHl at a distance from the 2 >ath of the 
ship. Although 1 have sec'ii them accompanying the nioon-sha 2 XHl 
2 mtches of light in the shi]) s wake, the 2 >lac(‘S from which I could 
bc*.st observe the flashes were the tbrecastk*, or tlu^ gangways, when 
tluy could 1)0 seen in the smooth water several yards distunt from 
the ship’s side, and entirely uiiinterfered with by the ship s motion. 
This tact proved to me that there wu'ro spontaneous emissions of 
light by soine animals Inflow^ the surface, wdiich voluntarily and at 
intervals gave out a bright coruscation. JMercover, although 
rarely, on following with tlu) eye the spot wdi('r(' the flash appeared, 
it could be seen to roap 2 )ear further astern, as though the emission 
was recurrent at definite intervals, as is the case with the luminous 
beetles called fire-flics at Singapore. 1 luivc also noticed on more 
than one occasion that the flash, instc'ad of instantly disa 2 ^ 2 >earing. 
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was followed by a fixint glow wliicli vanislicd gradually, but wlietber 
this was an optical illusion of the retina or not, I oannot be sure. 

AVhatever may be tlie animals whicli produce ilu'so luminous 
appearances, tlu^y must habitually swim at a considerable depth. 
I never was able to make out any definite outline of the light, 
which always appeared more or less spherical with faint edges, and 
sometimes th(i size and faintness of the flashes scenu^d to prov^ 
that the light must have been diffused by its passage tlirougli a 
great depth of water, which would also account for the wliitish 
ajxpoarance of what is ])rol)ahly really gri'enish light. But I am 
strongly disposed to ]>elieve that the sources of the flashes and of 
the moon-shaped j)atc]ies are khuitical; in the one (*ase emitting 
their light spontaneously, and in the other, under the excitation of the 
eddies produced by the ship, and especially by the screw-propeller 
wljcn at work. 

Before quitting the subject of these fliishes, T must not omit to 
mention that while at Singapore, having taken some small ]\l(‘dusc ‘0 
in a towing-iiet in the Straits, T placed them in a glass which stood 
by my bedside. In the night I obsiTY(‘d them flashing brightly 
with instantaneous flasljos, of the same character as those alcove 
referred to, although not the slightest shaking was a])j)lied to the 
bottle, or irritation to the animals. So also the Nocdiluca^. of 
Singapore harbour, wliicdi T k(}pt similarly in a bottle, flashed fre- 
quently with rapid and bright coruseaiions ; and I am strongly 
disposed to believe that luminous marine animals in licjalth, and 
acting spontaiK'OUsly, without external irriiaiion, always exhibit 
their luminosity in this manner, and that it is only wlum strong 
excitation is applied that they give out a steadv' hut temponiry 
glow. 

There remains hut one form of luminosity to 1)0 noticed, whicli 
although I have never Ix^en so fortunate as to witness it myscB*, 
has been observed by otlu^rs, who have Ixxm longer at Sf.'a than I. 
Tliis is what has heim cjillcd m7hi/ sea, an extraordinary phenomenon 
of rare occurrence. It has becui described to mo as a gemual 
luminous glow, not confined to tho crests of ripples or to distuibed 
water, but occmrriiig in perfectly calm w^eather, and looking as 
though the whole sea was auuposed of a whitish fluid like milk, 
with no bright spots or sparks. Such an appearance r(*flectiiig 
a faint light upwards illuminates the ship, rendering every ])art of 
the rigging plainly visible, and inasmuch as it can only l>e s(‘mi in 
the absence of the raof>n, the contrast of tlio wJiite glowing sea with 
the black sky pnxluces an* effect calculated to strike the ohscuwcT 
with a kind of awe. Ali hough I have met with persons who tell 
me they have not unfrequently scon this phenomenon, I am disposed 
to believe that it is extrfunely rare. One who lias not really seen it 
at all might erroneously sujipose, tliat such an appearance as I 
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have already alluded to as having twice occurred to me on the 
coast of China (whc'-n the ship seemed to he sailing in a luminous 
sheath) corresponded to the description of a milky sea, and in a 
small way it did so, and I considered it, at the time, as the nearest 
approach to it I had ever (jbserved. But the milky sea must he 
something mi generis, and I imagine it to he owing rather to a 
condition of the water under certain peculiar atmospheric or 
climatic influences than to any extraordinary number of luminous 
animals in the water. A circumstance which oc^curred to me 
schemed to throw some light upon the subj(^ct and confii’med me in 
tljis ojanion. Having put down the fowing-net in the Formosa 
Channel it collected a nunilxT of small enfomostraca, inegalopas, 
minute medusio, small j)orpit<*e, plero 2 X)ds, annelids, globigerinae, 
&c., which I placed in a basin of sea water, and not having finished 
my exaiiiinati(Ui of them they I'cmaineJ upon the table during the 
night. On stining the water in the dark the whole became faintly 
luminous, giving out a gcjui-al glow as if ev(uy jxirticlc were 
phosplioresceiit, tlie minute Crustacea, &c., a2)2)earing as bright sj^ots 
in th(i luminous fluid. Jf the slimy substance, in which in some 
mai'iiK} animals at least tlu^ luminous projierty apjiears to reside, 
become diffuse id through the watcT, «as it is jirobablc it may bo 
under corhnii combinations of conditions and circuimstances, a 
general luminosity of the water may result, similar to that observed 
in milky sea, wJiile- its small sparks, doubtless in great abundance, 
W(mUl remain uniioticxxl in the iinivorsal glow, but would at the 
same tiim^ gr(‘atly enhance tlui general luminous eflect. 

There is a conimou idea tliat a soullierly wind is peculiarly 
productive of luminosity in ilic sea, but ac(*ovdmg to my observvi- 
tions this is an error. The winds most prt vahmt when hmiinosity 
has been well marked have heen westerly, nortli-wt sterly, or even 
eastc.Tly, south l»eing perlia])S the least IViMjuent; but probably the 
diix'ction of the wind has no S])ecial infiuence in the matter. 
What the fa\'onral)le conditions really are it is as difiamlt to say 
as it is in the casi* of iloatiug animals g\*nerally. I have seen 
re-markable exliibitions on oii(‘ niglit followed by nearly absolute 
darkness on the next, tlie conditions of wind, weather, haroiiieter 
and tlu'rmometer, Ixhig ina])])recia.l)ly altered. Probably tempera- 
ture is as im])ortant as any influence ; the luminosity in the Mersey 
only occurs in summer, and in i*oundiiig the Capo of (tood Hope 
duihig (ho wint('-r sc^ason, scarcely any luminosity was exhibited 
during the month tlJat we were passing Ihroiigli the liiglier degrees 
of S. latitutc. 

Tlio animals which I have obseiTcd i-o possess luminous proper- 
ties are> not numerous. IMany of the more minute animals taken 
ill the t()wing-n(‘t appear to exliihit tbem, more jiarticularly the 
small Crustacea (Eutomostraca) and small Medusae fMedusidae). 
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I have no reason to believe that the largo Medusae (Liicernaridae) 
as Aurelia, Pelagia, Ehizostoma, &e,, exhibit any luminous powers, 
having kept specimens which have invariably failed to do so. Iffor 
do I believe that the P.hysophoridfc are luminous. I have never 
seen a luminous Porjuta or Telella ; and although on one occasion, 
when magnificent sjx'cimeiLs of Portuguese men-of-war had betm 
floating by all day, my attention was directed to shining spots at 
night, under the supposition that tiivj wore luminous Physali.‘e, I 
merely replied by pointing to a buck(‘t containing one of these 
animals, but whi(;h was perfectly dark. I laive seen a large prawn 
give out light after d('ath, and a fresh squid was illuminated at 
night with an irregular glow of whitish light, which remained un- 
altered as I passed my finger over the surface. Nor do I believe 
the stories of luminous fish, inasmuch as fish iripidly swimming in 
a fluid abounding in minute luminous points, as the st^a sometimes 
does, would present an eifect which an uninformed or inaccurate 
observer would readily mistake as proceeding from the fish itself, 
instead of from luminous points which it disturbed in its passage. 


IV. OUR FIELD CLUBS: THEIR AIMS, OBJECTS, 
AND WORK. 

1. Transaetions of the Woolhope Naturalists^ Field Club {esta- 

blished 180 1), including the first part of the Flora of 
Hertfordshire. By the Rev. W. II. Purchas, L.Th., ISGfi. 

2. The President's Address and Paporis for 1 HGG, together iviih 

the Hales, List of Members, and Catalogue of Books of the 
' West Kent Natural History, Microscopical, and Photographic 
Society, 

3. The Proceedings of the Cotteswold Naturalists^ Field Club 

for 1865. 

4. Proceedings of the Bath Natural History and Antiquarian 

Club, 

5. EepoH of the Liverpool Naturalists' Field Club for the year 

1866. 

6. Proceedings of the Bristol Naturalists' Society, Edited by 

Wm. Lant Carpenter, B.A., B.Sc. 

Naturalists’ Field Clubs, compared with other societies devoted to 
scientific pursuits, arc institutions iKjlonging to a very recent period : 
the oldest of them, in this country, has not yet celebrated its jubilee, 
and few have existed so long as ten years ; yet now no season passes 
without addi^ to the already numerous list. 
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The inquiry, "'What are the objects of Naturalists’ Field 
Clubs,” may best be answered in the words of some of their most 
zdBous promoters. 

Sir Wm. Jardino, Bart., President of the Dumfriesshire and 
Galloway Natunxl History and Antiquarian Society, thus states the 
object of the Society: — “ To secure a more fiequeiit interchange of 
thought and opinion among those who cultivate Natural History 
and Antiquities ; to elicit and difluse a taste for such studies whore 
it Ls yet unformed; and to afford means and opi^ortunities for 
promoting it.” 

G. S. Brady, Esq., Secretary of the Tyneside Club, says : — “The 
objc'cts of Naturalists’ Field Clubs may be said to be twofold. 
First, the study of nature out of doors, and (as being inseparably 
connected witli this) the collection of specimens for more minute 
examination at home. Secondly, tlie preservation of natural objects 
from wanton useless destruction.” 

Tlie liev. Leonard Jenyns, President of the Bfith Natural 
History and Antiquarian Field Club, says: — ‘‘There arc two especial 
ol>j‘3cts wliich a Club such as ours has, or ought to have, in view. 
One is the thorough inv(^stigation of iho neighbourhood in which 
it carries on its r(‘so-arclies as regards its Natural History and 
Antiquities; the other, the bringing togetlier men of the same 
pursuits, ^vith tlie addition of tliose who, without following up any 
particular branch of science tliemselves, may yet (‘ujoy the society 
of those who do, or wlio may like to join the Club for the sake of 
its excursions, the health and exercise they afford, and the pleasure 
of rambling over new ground.” 

Leo. Grindon, Esq., Secrctaiy of the ]\ranchoster Field Natu- 
ralists’ Socit'ty, says : — “ The great aim of the Society is to call 
forth and encouragci latent taste for Natural History.” 

AVe are inclined to agree wuth the most lil)eral of these opinions, 
and to think that too much solicitude is somc'times shown by the 
managers of Field Clubs, to sc’cure that no meeting should l)e with- 
out a prominent shiuxj of speech making or paper reading. No 
doubt the members of any volmitary association have a right to 
make their own arrangements, but if the Field (>lub be tin? agency 
to wliich we must look for the wndc diffusion of a taste tor Natural 
History, the excursion programme should in every cas(? be di-awn up 
with duo consideration lor the predilections of incipiiait naturalists. 

We ivm(mil)(?r attending Professor Sedgwick’s h'ctures at Cam- 
bridge, over thirty years ago : the class-room was not always crowded, 
but on the occasions when the accomplished l.^rofessor took the field, 
mounted on his well-known black stoc'd, theix' was ever a goodly 
attendance of equestrian pupils at the meet ; and if at the close of 
his ride, taken at a dashing paco right across tiic country, there 
were fewer students present at the concluding lecture, the falling 
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oflf of liis audience certainly did not arise from any mere geological 
deficiencies. It is said that some who joined the Professor’s class, 
chiefly for the fun of the mounted excursion, afterwards bedKhe 
eminent as geologists. 

It is, however, manifest that the successful working of a Field 
Club must depend on tlie suitability of its ])Lins to the circum- 
i^tances of its jiosition. Field Clubs coiniuonly belcng to ou(' or the 
other of two distinct classes. 1st. Such as occu])y a wide field 
extending over a large p(U’tion of a county, and include amongst 
their mcimbers chieilv j)rofi‘ssional men, and mcai of iiKh'jMiident 
position. 2ndly. Such as are estalilisla'd in populous towns. 

To the former of th('se divisions belongs the Cotteswold Natu- 
ralists’ Field Club, of which w'o need only siiy that thti intellectual 
and genial cliaracter of its gatherings is su(*h <as to induce men f)f 
emiiKUice in science, even wlieii r(‘siding in London, frequt'nily to 
attend its meetings. Its publications have not been issu(‘d r(‘gu- 
larly, but are of the liighc'st scientific value. 

The AVoolliope Naturalists’ Field Club has this year issued a 
volume of transactions, which plainly indicates the Club to bo in a 
thriring and vigorous condition. The s])eciality of the work, 
however, mainly consists in that portion of it which contains the 
Flora of Herefordshire, edited by tlic Ilev. AV. H. Purclias. The 
Flora is accompanied by a map of the county divided into fourteen 
botanical districts: a schedule follows, pointing out the plants 
found in each district. The editor modestly disclaims originality 
in adopting this plan ; but Ave do not know that it lias been carried 
out with the same degi-ee of completcmess in any other county. 
The difliculty of obtaining satisfactory reports from so many 
districts must have been very great. 

We quote from the advertisement : — “ It has of late years 
been felt that a very imperfect view of the botany of any county 
was given by the plan on which the older Floras wor(.‘ drawn up ; 
that plan bring to mention stations for the rarer plants, or those 
supposed to be siidi, whilst it w^as left to be inferred that the re- 
mainder w(^re equally common throughout the whole area to which 
the Flora rdatcxl. The real truth being that sfiecics whidi, from 
their frequency in one part of a county, might be exjiec^ted to pre- 
vail equally throughout its whole extent, are found, when specially 
songlit after, to lie comparatively local.” 

Whilst Field Clubs very rightly devote a good deal of attention 
to the geographical distribution of plants, it may be remarked that 
the geographical distribution of the Field Clubs themsdve^s is a 
subject worthy of notice. A map of England marked with tho 
stations of these Clubs would show them to be very unequally 
distributed. A IxJt extending from LaTicashir(‘ along the western 
side of England to the south cofist would include amongst others 
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the following : Bath, Bristol, The Caradoc, The Cotteswold, Chel- 
tenham, Dudley, Exeter, Liverpool, Malvern, Manchester, Oswestry, 
Puteton (1867), Severn Valley, Somersetshire, The Teign, Wor- 
cestershire, and The Woolhope. In the rest of England the 
stations marked would be comparatively few and far between. 
Are we to apply to the geologists or the ethnologists for an ex- 
planation of this ? 

The list of Herefordshire plants is a large one: some of the 
distrit'-ts, particnilarly that of Ross, have been fortunate in possessing 
a representative not afraid to attack such lormidable botanical pro- 
])l(‘ins as the Willows and the Brand )les. A list of plants, however, 
(wen if it were peidect, would convey but little instruction unless 
connected with infonnation r(‘spectiiig the physical and geological 
teatnress ol tlie district to wliich it belonged. This want has been 
8 U 2 )])]i(‘d by the Rev. W. S. Symonds. Presiderit of the Malvern 
(/liil), who has given an admirable ac'count of the local and gen- 
logi(‘al clumiricrs of each of tlie fourteen subdivisions of the county. 
It is announced tlait a future portion of the Flora will consist of a 
‘‘ more detaih'd mention of the diflerent plants, and will give any 
further iii formation tliat may seem needful.’’ 

The volume eojitains full reports of the excursions, rehuTing to 
which Dr. Bull, the Pn^siddit, in his retiring addn'ss, remarks, 
“The ])ublishod re[)orts of our field days mak(‘- poo])le wisli they 
had be(‘n with us.” Not the li^ast doubt of it! Who would not 
wish to shan^ in such dies amhrosian<T, with salmon and the goodly 
haumdi of v(‘nis()n on tin? board, and such men as Bentham (of the 
Handbook) and ]3rt)die and Symonds as guests, besides the members 
of th(^ Club, around it ? 

]>efor(^ leaving the Woolhope proceedings we must refer to the 
series of {)hotogTaphs of remarkable trees in 1 h^reiordshiro : these 
are not the only indications that this Club gives mor(‘ than common 
att(‘iition to the subject of trees, too often almost n(\glected by 
botanists. 

The Bristol Naturalists’ Society ditfers from most others in 
having distinct setdions for entomology, clumiistry and pbotograjdiy, 
zoology, bolany, and geology. A general meeting is held once in 
the month; the sections also have monthly mendings and excursions, 
and contribute funds to tla.^ library of th(‘ Society. 

The Liv^Tpc’H)! Natin’alists’ Field Club prolessedly aims at the 
cxhuisioii of a taste I'or natural semmn', and seems to liavo ample 
scope for its efforts amongst its 7li0 meunhers. Soim^ ))eculiarities 
in its jjlan are thus noticed hy the President: — “As the plan of 
giving inizes (hooks on natural history subjects) originated wdth 
our own Club, J may state that practically it has Ix'cn found very 
successful. Many younger members of the Club, Ix^ginning with 
the prizes (at th(' excursions) most easily attainable, have been 
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encouraged to proceed zealously with studies which otherwise 
would not hare been entered upon ; whilst some of the collections 
sent in for our annual prizes have far surj^assed all our expcctati(#is.” 

Large numbers join our excursions who are not jmrticularly 
interested in any branch of natural science, and this is just what 
the chief object of our Club renders a desirable circumstance. Tho 
busy appearance of our workers, who often come in when tea is 
half over, flushed with exercise and animated with success, is a 
suggestive lesson to others who may he found waiting at the door 
of our meeting room half-an-honr or even an hour before tho 
appointed time ; a lesson on the dillerenee of the amount of ph^asure 
afforded by a walk witli a S 2 )t‘(‘ial object, and a walk without one.’* 
“ Our numerical strengtli gives to our most valued membtTS 
facilities for visiting localities at great distaiu^es, on terms which 
could not otherwise be obtaiia^d. W(i are able to engage a special 
train and make a journey of IGO miles in a day, at a cost, including 
a substantial dinner-tea, of about seven shillings each, allowing 
five hom*s for work at the locality visited.^’ 

Naturalists’ Societies now in operation in Great Britain have 
upon their hsts probably not fewer than 4,000 nu^mbers : we may 
safely add an equal number to represent professors, students, 
collectors, and others not connected with any society, yet more or 
less actively engaged in the same pursuit, Such a company should 
be able to give a good account of the natural history of their own 
country, yet many interesting bran(;hes have been all but wholly 
neglected, and some are at j)resent without even a moderately useful 
Ilandbooh, e, g. The Fresh-water Algm, the Annelids, and the 
Centipedes: but even in the ])ursuits which arc most popular, much 
remains to be done. Members of Natur.alists* Societies must bo 
aware that a question is pending which in Zoology and Botany 
may open a field for investigation, comparatively, as vast as that 
annexed to astronomy by the invention of the telescope. Yet it is 
a marvel how few direct their efforts towards the acquisition of 
evidence for or against the hypothesis of the origin of species by 
natural selection. Facts well authenticated and chosen with dis- 
crimination on cither side arc equally and, at present, pre-eminently, 
the desiderata of natural science. 
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CHRONICLES OF SCIENCE. 


1. AGlilCULTUEE. 

The Cattle Plague lias not yet entirely left us. During the past 
quarter several cases liavc occurred on farms lying eastward of 
London, to ^vhich the infection may have been brought by the im- 
ported stock which is landed at Tliames Haven and taken into 
the Metropolitan ]\Iark(^t by a railway passing through the district 
which has sulfered. And thus it is, in all ])robihility,^thrit the dis- 
ease has at length reacjhed the farm airl large hertl of cows near 
Larking, belonging to tlui Metropolitan Sewage C()m])any, to whose 

S oceedings i’(‘lerence has more than once been made in this 
ironicle. Theixi w(3re 238 cows on this farm early in August, 
feeding on the sewage-grown grass which is there cultivated. Of 
these 12 became diseased and were killed and buried, and 115 were 
condemned to bo slaughtered as having been infected by contact 
with diseased animals. There then remained 111, in two sheds 
detached from the homestead, and these have remained healthy. 
They had been fed on the same food as the others, and being sur- 
rounded by the meadows irrigated by the sewage water, were, not 
only thereby more easily and complet(‘ly isolahjd from the other 
stocik, but were at the same time more liable to any injurious influ- 
ence which the sewage may be capabk) of exerting. It is satisfactory 
to Liarn from this experience, tliat neither on tlui food nor on the 
treatment of tlK^se cows Ciin the lossc's by the Cattle Plague be 
charged, that sewag(.‘-grown grass is })erfectly whok'some food, and 
that the Cattle Plague is, as it has always been su})posed to be, simply 
tlie result of an imported poison, the special produce of the disease 
itself. Of the quantity as well as quality of the produce which 
sewage-water raises ev(3n on pour land, the expi3rience of the Barking 
farm is satisfactorily con(*Iusive. Flax, mangold-wurzel, potatoes, 
cabbages, and grass have been grown luxuriantly on it ; and dress- 
ings of the young whojit-plant in spring and early summer have 
shown what immense bulk of straw can be thus eiisurt3d — from 
which, in suitable sc'asons, no doubt incr(3ased yield of grain must 
follow. Of the Italian ryegrass thus produced a record has been 
kept, and on many acre's upwanls of 50 tons p(3r acre had been 
obtained from five cuttings by the middle of August. It seems 
certain that the produce oi sewage applications, under all ordinary 
circumstances, must be sufficient to return a satisfactory profit after 
the deduction of exix3nscs. 
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Professor Anderson has lately delivered at Glasgow an interesting 
lecture on recent laboratory results, in which ho called attention to 
the state of the guano trade, the supeipbosphate manufacture, the 
quality of oil cakes, and of drinking water — all of them important 
agricultural subjects. He informs ils that the guano on some of 
the Chincha islands is already exhausted, and that recent imports 
arc of inferior (piality — containing considerably more water and 
considerably less ammonia than the qualities which liave hitherto 
b('en common — a difierencc‘ capable of correction only by the arti- 
ficial addition of at Lust 20 shillings- worth of sulpliate of am- 
monia to th(‘ ton — ‘‘and to this (‘xt(‘nt th(‘ price of the guano is 
practi('ally enhan(‘ed by this diminution of its quality.” Of recently 
manufactured super] )lios]>hates ]h‘of(‘ssor Anderson reports an im- 
provement. Tla^y are ind(X'd no ]ong(*r manu^'actunal from bones, 
l)ut the process by which the mineral phosjdiates are con voided is 
more complettdy carried out, and new supplies, of excellent quality, 
are from time to time discovered. Thus it has been latc‘ly mot 
with ill nests in a particular kind of dolomite in the valley of the 
Lahn, a tributary of the llhine. The mines of Staflel yicdded last 
year 2,o00 tons of a quality containing 55 to 65 per cent, of 
phosphates. It is here in a new and unexpected geologi(‘al 
formation, and there can be little doubt that by an extended search 
many similar deposits will Ix) found. 

During the 2 )ast y(3ar Professor Anderson has found bran, grass 
seeds, carob beans, French iiutcake, and other adullerations in oil- 
cakes of British manufacture. And we are informed of the offer in 
the market of inferior mixtures containing mustard and other small 
seed, witli the avowed purpose of “ reducing high quality linseed.” 
A dealer in cakes, wo are told, has sold at IIZ. a ton an article, 
which he stated was of the highest quality, under the name of the 
“Simon Pure.” It was found on analysis to contain bran, and 
since tlnm he has supplied his customers with the real Simon Pure 
at 11/. 10s., “so that in commerce as well as in comedy there are a 
real and counterfeit Simon Pure.”* Professor Anderson touched 
lastly on the charactcT of the drinking wat(T given to cattle. He 
has lately examined the watcT from wells on sevm'al farms, and has 
found them to contain nitrates ol)viously derived from the infiltration 
of animal matters. The presence of such matters is injurious to 
human beings, and is in all probability also mischievous to the live 
stock of the farm. 

One of the more remarkable features of the annual show of the 

* For t])0 guitlanpo of analysts aud of our agricultural ronderH, wo may mention 
that the following Huhstaiicc s nro used for the adulteration of linsi^cd cake: wheat- 
hran, ground rice-Jiu.sks, inferior rape-cak(‘, inferior groundnut-cakes Niger cake, 
damaged er>tton eakc, eak<i made from damaged linseed, Dcnlder cak(!, SseHsaino 
cake, Indian corn meal, lomist heuiis, iVc. ; hut tho worst, and moat valueless 
substance used is ground ricc-husks, known as “ shndes.*’ 
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English Agricultural Society at Bury last July, was the illustration 
given of the economical application of steam-power to light-land 
cultivation. By means of two engines, one at eitlier end of the 
cultivated field, two tools arc worked at once ; and when the widest 
tools wore used — Fowler drags a 13-tine cultivator which takes a 
width of 4 yards at once — the cultivation was acconiplislied at the 
rat(3 of 50 acres in a day. It 8e(?ms plain tliat on light-land forms 
as well as clays, wherever tlie area lias been prop(?rly laid out for 
steam cultivation tIi(Te need in future he no more liorsc^-power 
provided and ke[)t tlirougliout the year than will suffice for the 
harvesting and marketing of the crops ; in fact, for all the work of 
carriage. With Fowler’s or with Howard’s double engines, each 
with (loubLi drum working two lools simultaneously, there is no 
reason why a square of 20 acre's, or even inoi’e of land which had 
been jilouj^ied by st(‘a.ni-power More winter, should not he grubbed 
or cultivated, and receive a thorough harrowing all at once in a 
single day in sjiring, or why a thorough tallowing after a winter s 
frost upon the autumn tillage of stifl' clays should not he thus 
accomjdished almost at a blow. 

The hot and variable wc'alher, accompanied by thunderstorms, 
of the current s(‘ason has been greatly against the dead-meat 
trade ; and some easy presdwativc of (juality is under such circum- 
stances grciatly necxled. i\l(3ssrs. j\redlock and Bailey have patented 
the use of their solution of l.usulphite of lime for this purpos(?. Two 
quarts of this solution, one pint of common salt, and four gallons of 
wat(U*, constitute the wash, by which it is said that a joint of meat 
may be jjreserved fresh in the hottest W('ather. A di|) night and 
morning into such a mixture vhll keep meat swex^t for any length 
of time ; and when “afterwards dipptxl in cold water for a few 
minutes and then dried thoroughly with a cloth it is ready for 
cooking, unaltered in any detectaldo way from the day it was 
slaughtered. Such are the assertions of \lie patentees; and they 
are sufficiently striking to d(\serv(5 examination. 

I'he weather of tlu' past si)ring and summer has ])roved on the 
whole beit(‘r for siK’cuh'iit growth than for tlie formation and 
ripening of seed, and Wie rt ‘ports of tlu3 grain harvest are not satis- 
factory. More than half the reports of the wheat crop su])plied to 
the ‘ Agricultural CTaz(.‘tte ’ di'clare it to be under avc'iage, and that 
is a larg(‘r proportion than was similarly ixduvned last year, when 
the crop was undoubtedly an inferior one. Tlie <'rops of spring- 
sown oats and barley, and (^spc'ci.ally of beans, ai'o believed, on tho 
other liaiid, to be generally good. 
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2. AECHiEOLOGY AND ETHNOLOGY. 

YiELDiNa to the desire of the Bel^ijian Minister of the Interior, 
M. Dupont has collected into a small octavo volume the first series 
of his papers on the Bt^lgian caverns, under the title of “ Notices 
preliminaires siu* les fouilles executees sous les auspices du gouverne- 
ment Beige dans les cavernes do la Belgi(|ue.’’ It contains notices 
of the caverns on the hanks of the Lesso explored up to the month 
of April, 18G6 ; of the caverns on the banks of the Meuse explored 
up to Octolxu*, 1865 ; and of the author’s res(3arch(is into the 
Quaternary deposits of tlie valleys of both those rivers. Thc'se 
memoirs having been originally pu]»lis]ied in the Bulletin of the 
Academy of Scic'iices of Jhmssds are now tolerably well known, 
and require no further notice at our hands ; but th(ur j)ul)lication 
ill a compact form will Ixi wel(*om(^ news to the many English 
ethnologists and geologists who are interested in the progress of 
M. Dupont’s researclK‘S. 

Mr. J. S. Moore has recorded, in tlie Journal of the Eoyal 
Geologi(*al Society of Ireland, the finding of a stone hatchet, under 
interesting circumstances, at Kilbride, County of Wicklow. It 
was found imlKxlded in liard clay, and ciirefully covercxl by a large 
stone, fourteen inches broad, eiglitecui inches decq>, and two feet 
long, jx^rfectly flat on the under sicb, and 'weighing alxiut 3 cwt. 
This stone was firmly imlxxlded, and wedged in by five other large 
stones, varying in weight from one to three hundredweiglit. About 
two loads of smaller stones were firmly and closely packed upon 
these. Stiff' hard clay rose around the base of thc^ large stonc's to 
the height of six inches, and from that up to the surlace of the 
ground lay about 18 inches of bog. The author speculates on iho 
means — natural and artificial, — whereby the hatch(‘t may have 
been placed in tlu? position in which it was found, and the most 
probable of his suggestions seems to be that it was hiddcui then* by 
a native previous to the grt>>vth of the bog, and the accumulation 
of the clay around the base of the large stones. 

A controversy on the subject of certain submarine forests on the 
shores of Liverpool Bay and the Kiver Mersey has been carrkxl on 
for some time past l)etwefm the Kev, Dr. A. lliime and Mr. Joseph 
Boult. The lattf^r gentleman in several papers, and especially in 
one recently published in the ‘ Transjictions of the Historic Society 
of Lancashire and Cheshire,’* ujdiolds the idea that the peat of this 
district has Ijeen derived from other localities where 2 >eat pre-existed, 
e. ff. Chat Moss, and that the nmiains (Koman) found in it “are 
appurtenant to the original localities from which the peat is derived, 
and may furnish a clue to identify those localites wherever they 

* New serioH, vol. vi., p. 89. 
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may bo.” Dr. Hume in the same publication (p. 1) advocates the 
belief that the forests and peat are the result of growth in situ, 
and that iii some cases there are successive beds of forest-remains 
separated by strata deposited by water. The Koman remains found 
near Great MeoLs he considers the proof of a Koman settlement ; 
and the evidences of encroachments of the sea show that the land 
has been submerged since the growth of the forest. Mr. Boult’s 
opinions being diametrically opposed to th(‘SO, the two authors have 
brought together all the evidfmee they could obtain, and have thus 
produc(id two papers of considerable interest to local archaeologists 
and historians. 

In the ‘ Comptes Kendus,’ * M. Guerin has recorded the finding 
of a core and some Ihikes of obsidian in the nciglibourhood of 
Luneville, the material Ixang the curious element in the discovery. 

some tiiiK! this rt3iiiained an isolati'd fad., but the perseverance 
of M. Guerin has sin(*e l)C(‘n rewarded by his detecting near 
Aingeray — a small commune in the Department of the Meurthe, — 
some fragments of a vase remarkable for its shape and material ; 
and very near it a chipped flake consisting of a vitreous substance. 
On putting togethcT the fragments of the vase, M. Guerin recog- 
nized the shaj)e to be the same as that of some found in accumu- 
lations of the Bronze-age in Alsace. 

Sign. Gualterio has recordedt the discovery of a fossil human 
craniujii in the Quaternary travertin of Viterbo, associated with 
bones of Ox, Goat, and a sp(‘cies of Kmys. No opinion as to its more 
precise ago is hazarded by Sign. Gualterio, but the probability is that 
it belongs to a very ix^cent j^eriod, possibly within historic times. 

The Arclueologieal Institute, the Britisli Ai’ch.'eological Asso- 
ciation, and the (iimlnian Arclneological Association have held 
their annual meetings during the past quarter at Hull, Ludlow, 
and Hereford, resjxvtively. Sc^veral churches, castles, and (^ther 
buildings w(‘re visited ; but litth; was done in reference to the Pre- 
historic piu'iod. V'e must iiKuition, liowever, that a large tumulus, 
supi)osed to Ix'.long to tluj Koman period, was opened at Thruxton, 
near llerr^jbrd, during the meeding of the Cambrian Association. 

In our last Chronich^ Ave described some of tlie ancient inscrip- 
tions (Oghamic, Kunic, &c.) of Ireland and Scandinavia, and we 
have now to rt'cord the publication of Mr. John Stuart’s work, 
entitled ‘The Sculptured Stones of Scotland,’ in two volumes, 
illustrated by more than 200 plates. Our space will not allow us 
to describe the contents of this work ; but we may mention that 
the sculptures include representations of men and animals, sym- 
bohcal figures, and Pictish, Kunic, and other inscriptions. 

Two numbers of the ‘ Anthropological Review ’ (Nos. 18 and 19, 

♦ Vol. Ixv., No. a (July 15, 1807), p. 110. 

f Atti della Secie^ Italiaim di Scieiizc Nntumli, vol. viii,, fasc. 4, p. 285 
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for July and Octol)er), liavo been jnilJisluMl during tlio past quarter. 
Their contents are for the most part nanaikably Hjx'culativo and 
general, rather than descriptive, wliieli latt(‘r, in the yciilli ol* a 
science, we venture to think tlu'y ought to ])e. We shall Ihen'roro 
select only a few j)apers inort' especially worthy of notic(‘. 

Mr. Carter Blake’s j)aper “On the Human Jaw tVoin the 
Belgian Bone-caves,” is her(' imhlished in full ; hut as w(' dis(‘usse(l 
the abstract of it in our List, we need do no more here than n^coid 
the £ict. 

Mr. E. B. Tylor has a impor “ On the Phenomena of the Higher 
Gvilization traceable to a rudimental Origin in Savage Tribes,” in 
which he attempts to show that certain customs still practised in 
civilized communities are traceable to a barbarous origin. For 
instance, The astrology of Zadkiol’s Almanac does not appear to me 
to differ from the old rules; the ordeal of the key and Bible is very 
old and widely spread ; country pco2)lc still make a heart and run 
pins into it to hurt the hefirt of some person with whom they (dioosc 
to associate it, as any savage might do.” All that Mr. Tylor writes 
is worth reading, and this pa])er is not an exce})tion, for in many 
mstan(,*es he shows how curious customs still extant amongst the 
superstitious crowd of a country fair have got their origin. J>ut 
we take the liberty of asking, Can these exhibitions of superstition 
be dignified with the title of ‘‘ the jjhenomeiia of the lllyhcr 
Civilization ? ” Ought the author not to have said, rather, the 
Lower Civilization ? It seems, however, that the term “ savage ” is 
sufficiently distinctive from “ civilization ” to render the use of any 
comjjarative adjectiv(i unnecessary. But Mr. Tylor may possibly 
regard the savage condition as a rudhuunlary stage of civilization, 
and has some luime more; glittering than civilization for tlu; habits, 
customs, and modes of thought of the educated jieople of the. j^resent 
generation. 

Dr. J. Tiiurnam has a paper in support of his Llieory that long 
skulls are found in long l)arr ws, and slioi t skulls in short barrows ; 
but he qualifies it by admitting that while ho considers the first 
part of his proposition to lx; strictly true, the second he coiuxxles is 
subject to exceptions, and that the round skull is simj)ly the i)re- 
vailing type found in the round barro\v. Wo cannot enter into the 
details of measurements, &c., by which the theory is su2)ported, but 
for them must r(;fer our readers to the paper, which is (;ntitled 
“ Further Kesearches and Obscurations on the two 2)rincipal Forms 
of Ancient British Skulls.” Wo may also mention that Mr. C. 
Carter Blake, in the next paper, “ On certain Skulls from Bound 
Barrows in Dorsetshire,” endeavours to show that no such distinc- 
tions exist ; but we have seen tliut Dr. Thuniam himself states that 
the ‘‘ round barrows, round skulls ” is not an absolutely rigid 
proposition. 
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Dr. Tliuniaiii also endeavours to draw a distinction as to the 
relative ages of the two forms of barrows, and states that no well 
aiitheiiticaif'd iiishuice of the findmg of metal, or of the finer de- 
corated })ott(!ry, with the primary interments in long harrows was 
known to liim ; but only objects of stone, bone, or horn, and a 
peculiar coarse kind of pottery. In the round barrows, on the con- 
trary, objects of bronze (very rarely of iron) and richly decorated 
pottery are often found, with or without objects of stone.” The 
author thercjfore referred the long barrows to the Stone-age and the 
round ones to the Bronze-age, and the period of transition from 
that to the Iron-age. 

In a paper ‘‘ On the Natives of Madagascar,” Mr. Thomas 
Wilkinson shows the existence in that island of two distinct races 
of men — one inhabiting the sea-coast and the other the interior of 
the island. “ The former have woolly hair, brown or black skins, 
strong white teeth, and in fiict all the characteristics of a superior 
order of Negroes. Within the last few years this race has been 
conquered by tlie people inhabiting the interior of the island, who 
are called llovas, and are gonoially slender, often small, with, in 
many cases, long, straggling, unsound, and ugly teeth, straight 
coarse hair, and hght-brown skins, with faces resembling those of 
the Chinese u)r of other Mongolian races.” 

In a paper entitled “On Physio- Anthropology, its Aim and 
Method,” I)r. Hunt endoavoiim to divide his science into two por- 
tions, namely “ Physio-Anthropology,” or the doedrine of the 
functions of mankind, and “ Pliysical Anthrc'spology,” or the doc- 
trine of the forms of mankind ; just as in Zoology and Botany we 
have the divisions of Morphology and Physiology. Still, from 
the tenour of the paper, this comparison, whic'li is instituted by 
Dr. Hunt himself, does not seem to be quite parallel, otherwise 
Physio-Anthropology is simj)ly Human Physiology. What then is 
this new department of the science of man ? Dr. Hunt says, “By 
physio-anthropology I mean, not the philosophy of the human 
mind, but the science of the. functions of mankind and ho fiudher 
illustrates his moixning and r(‘scues it from obscurity by remarking, 

“ I liave quoted from Mr. Spencer chiefly to show tliat tlie term I 
liavo employed, . . , diflers in no essential ro.'^pect from what 

that writer understands by human psychology generally.” Apart 
from this subject, Dr. Hunt’s paper is a resume of opinions on the 
subject of Psychology, such as the question wliether the size of the 
brain has any direct relation to intellectual power and c^^pacity ; the 
doctrines of phrenology ; and many other kindred subjects of con- 
siderable interest, which are, wo presume, the chief portions of 
Pliysio- Anthropology. It should be mentioned that Dr. Hunt 
partially justifies his classifieation and division of x\uthropology by 
the action of the British Association last year. It is therefore un- 

VOL. IV. 2 M 
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fortunate for liis argument, that they have this year returned to their 
original classification of the sciences. 


3. ASrEONOMY. 

{Including the Proceedings of the Boyal Astronomical Society.) 

The question whether any change has really taken place in the 
lunar crater Linnd still divides astronomers. Many distinguished 
observers have expressed the opinion that Liime continues unaltered. 
Mr. De la Euc considers that photographs of the moon taken before 
and since the period of Schmidt s supposed discovery, exhibit no 
such diftcrence as to support the theory of change. The astronomers 
of Harvard College, Cambridge (U.S.), can discover no evidence' of 
change with the magnificent refractor of their observatory. They 
are not, however, it would seem, opposed to the theory that changes 
may possibly take place upon the moon’s surface, since they announce 
the occurrenco of phenomena in Aristarchus, aj^parently due to the 
down-flow of lava-streams. Mr. Huggins also has given a view of 
Linne and a paper on the subject of Schmidt’s discov^y, in which 
he appears to oppose Schmidt’s vi(3ws. He states iliat Eespighi 
considers the present appearance of the crater to be identical with 
that which it has always exhibited ; but ho adds that Lohrmann’s 
description in 1823, and Madler’s in 1831, do not appear to be in 
accordance with either Hchroter’s observations or with the present 
condition of the object. 

It is noteworthy that nearly every observer who has made the 
moon a subject of special study is convinced that a change has 
taken place. And not only so, but many distinguished lunarians 
are of opinion tliat the appearance of the spot is still changing. 
The black spot first seen on Linnd by Mr. Buckingham on Doc. 14 
under morning illumination, next by Herr Schmidt on December 26 
under evening illumination, and resolved into a crater by Secchi 
on February 11, has now become so distinctly visible as to leave 
little doubt that the orifice in Linne has become enlarged in the 
interval. 

The question has now arrived at a very interesting stage, and 
wo trust that ol>servation will be diligently pursued. 

In connection with this subject we may note that Mr. Birt has 
just iasued two lunar maps, in red outline, so that observers who find 
any traces of change may mark in the alterations in black ink. 
These maps are on the scale of 200 inches to the moon’s diameter, 
and comprise the space included between 0^ and 6® West longitude, 
and 0"^ and 10^ South latitude. 
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Astronomers are of opinion that we may look this year for a 
recurrence of the November shooting-star shower. Assuming the 
position of the meteor-stream to have remained unchanged, tlie 
maximum display should take place at about seven o’clock on the 
morning of ^ ovember 14. But if we assume the shifting of the 
node (investigated by Adams) to take place uniformly, the epoch of 
maximmn intensity must be phiced at about twenty minutes past 
seven or five minutes after sunrise. This determination, however, 
docs not take into account teni]x>rary disturbances in the figure of 
the ring. The progression of the nodes is not uniform, but subject 
to variation ; neither is the ring always in one ])lane ; and occasionally 
one of the nod{‘S may regrede for a time. From the position of 
Jupiter it would a])pear that the node we traverse in November is 
at ju’esent regreding. Jliis would make the passage occur somewhat 
earlier, and it seems not unlikely that the maximum disj^lay will 
occur some time before sunrise on the morning of November 14th. 
The beginning of the display may be looked for several hours 
earlier. 

Jupiter was seen without satellites by several observers on the 
evening of August 21. The only noteworthy fact we hear of in 
connection with this phenomenon, is the observation that the shadow 
of the fourtlidsatellito aiipoared larger than tlait of the third, though 
the third is the larger satellite. This obs(‘rvation, if confirmed, 
would show that th(} apparent dimensions of the shadow depend 
rather on the extent of the penumbra than of the true shadow. 

Mr. Proctor has obtained a new dek'rmina lion of Mars s rotation- 
period. Madler’s determination, foundc'd on seven years’ observations, 
makes the period 24h. 87m. 23* 8s. Kais(‘r extending his calcula- 
tions over a longer inter\ al obtained 241i. 37m. 22 • Gs. Mr. Proctor s 
determination combines observations by Ilooko in 1GG5, by 8ir W. 
Herschel in 1783, and by DaAves in 18G4. The result is a period 
of 241i. 37m. 22 * 75s., with a probable error of one-fiftieth part of a 
second. 

Mr. Stone has formed a table exhibiting the probable dimensions 
of soventy-one asteroids. On the assumption tluit their surface 
have eqml reflective powers, the apparent brilliancy of these objects 
enables us to determine their relative din\ensions. Mr. Stone then 
converts these results into miles by adopting the diameters of Ceres 
and Pallas resulting from the observations of Sir W. Herschel and 
Lament. We append the diameters of the five largest and of the 
five smallest asteroids : — 


Vesta . . * . 

214 Miles. 

Themis 

24 Miles. 

Ceros . . • • 

19G 


Asia .... 

22 „ 

Fallas .... 

171 

tt 

Maia .... 

18 „ 

Juno . . • . 

124 

t$ 

Atalanta . '. • 

18 „ 

Hygoia • . . ^ 

103 

*♦ 

Krho .... 

17 

2 M 2 
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Mr. Huggins has been able to analyze the light of another comet 
■with the spectroscope. On May 4tli and 8th lie made observations 
of Comet II, 1867. In the tolesc*.ope the comet appeared to con- 
sist of a shghtly oval coma, surrounding a minute and not vexy 
bright nucleus. The latter was not central, hut nearer to the 
following edge of the coma. The light of the coma fonned a con- 
tinuous spectrum. Sir. Huggins was unable, on account of the 
faintness of the nucleus, to distinguish with certainty the spectrum 
of its light from the broad sp(‘ctrum of the coma on which it 
appeared projected. ()n(*e or tui(^e he suspected the pn'sence of 
two or three bidght lim s, but of this observation he was not certain. 
He considers that this small comet is probably similar in j)hysicHl 
structure to Comet I, 1866.. 

Mr. Petei's, of Hamilton College Observatory, Clinton (U.S.), 
has discovered another small plane!, the sixtli of liis dist overies, the 
92nd aster* jid, and the 100th prinmry member of the soLir system. 

It has l)een discovered by Mr. Buckingham that ilie brilliant 
Vega, long known as a wide optical double, has two joinute com- 
panions. Whether we are to look on Vega as a tru .) triple star 
remains as yet undetermined. 


Prooeeuings of the Astronomical Society. 

Mr. Airy discusses the curious but annoying tendency which is 
occasionally seen in the tel(\scopi(i discs of stars to become triangular, 
when the wind is in tlio oast or soutli-east. Mr Dawes’s obstTva- 
tions suffice to sliow tliat the j)(‘culiarity does not depend on the 
object-glass of the teh .‘scope. Mr. Airy is disposed to refir the 
phenomenon to the derangement of tlie nervous system whiedx 
usually accompanies an east wind. In a remarkable instance men- 
tioned by Mr. Dawes, east ^vind and fatigue were combined. Mr. 
Dawes himself, however, considers the phenomcuion to be certainly 
independent of the observer ; a view coincided in by Captain Noble, 
who rejoices in th(^ digestion of an ostrich, but yet has been troubled 
by “ triangular nights.” 

Another subject, touch(3d on by the Astronomer Eoyal, is dealt 
with more at length by Captain Noble. We refer to the alleged 
change of focus required in olxscrving stars widely separated in 
altitude. Caj)tain Noble s observations appear to show that in the 
very finest observing weatljer no change of focus is required. But 
when, as is usual, there is an appriiciablc amount of vapour near 
the horizon, it becomes necessary to shorten tlie focus of a telescope 
directed to low ol jeets. ‘ 

Mr. C. Piazzi Smyth, Astronomcir Royal for Scotland, supplies 
an abstract of a pajjer on the oxrliest provable traces of good 
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practical astronomy. He arranges ancient buildings into three 
classes : — 

Ist. Tliose which have no definite astronomical position. 

2nd. Those which are oriented so as to have the diagonals 
of their bases towards the cardinal points. 

3rd. Those which are oriented so as to have the sides of their 
bases towards the cardinal points. 

The diagonal metliod prevailed in Mesopotamia, and its most splen- 
did (‘xaniple is the teni 2 >le of Nebo (devoterl to all the Planets) at 
Babylon. The direct form cliaracterizes the Pyramids. Smyth 
finds by comparing liis own measures of the Gr(*at Pyramid with 
Sir H. itawlinson's measurers of the Nebo building, that the former, 
though 1,500 years older, is oriented -sixty times more accurately 
than the latter. 

Major Tennant supplies a ])aper On the Expansion of Brass 
l^endula used in the Indian Trigonometrical Survey.’' These pendula 
were swung in a vacuum apjxaratus, at a very low ])re8sure of 
atmosphere. TIki-c is an juionialy in the results, which would 
app('ar to show that at a pressure of only 5 inches of mercury the 
coefficient of exj)ansi()n of the brass pendulum must be not only 
increased, but is actually 13 per cent, grcniter than has ever before 
been assigned to brass. It would bo singular if it should appear 
tijat tlie size of a solid may, und(a* certam cireumstances, be subject 
to a variation due to pressure alone. 

M(vssrs. I)e la Hue, Stewart, and Loewy discuss some recent 
observations and remarks of Hofruth Schwab(‘’s regarding sun-s})ots 
and other solar plKuioimuia. Schwalx^ noti(!(‘S certain jdienomena 
on the surface of the sun, which he lias noi iced siiuie last December, 
and which he remembers to have bdbre observtd, but only at the 
time of a minimum in the number of sun-spots. Tlie phenomena 
are : — 1st, a total absence of I’acuhe or fiwnilous matter ; 2ud, the 
absence of the usually obstTved sears, pores, and similar appearances; 
3rd, an equal brightness of the Avholo surtace, the limb being as 
luminous as the centre. At Schwabe’s reejuest the observations 
made at the Eew Observatory were carefully gone over. It was 
noticed that tl le plionomcna occur only in years of minimum spot- 
frequency. S diwabe is disposinl to trace a connection Ix^tween sun- 
spots and inct('oric showem ; and it certainly happens that the two 
epochs at which the pheiiomt'na he descrilxis have been presented, 
coiiici(^\l 'vith the great shooting-star showers of 1860 and 1833. 
It also happened tliat in the ycfir 1848, which is th(i middle of the 
33*2r)~years period there waspi maximum of si)ots. But it does not 
seem easy to reconcile the eleven-years spot-period with the 33^- 
yeiirs shower-period. If there ln\d been a steady increase of spots 
from 1833 to 1848 and then a decrease to 1866 there would fiavQ 
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appeared to be some foundation for Scbwabe*s theory, but as there 
occurred a minimum of m^ots in 1844 and another in 1855, wo can 
understand that Messrs. De la Eue, Stewart, and Loewy should not 
regard Schwabe’s "vacws with favour. They record that on Feb- 
ruary 12th, 1844, and from June to August, 1855, the sun was 
without spots or facula 0 . 

Professor Brayley points out the importance of the spcctro- 
Bcopical examination of the vicinity of the sun when totally eclipsed, 
for the determination of the nature and extent of its luminous 
atmosphere. He considers that this atmosj>here is partially iden- 
tical with the Zodiacal Light, and he suggests that an attempt 
should bo made to determine the true nature of the Zodiacal Light 
by means of spectrum analysis. 

Professor Brayley adds that he has arrived at the conclusion 
that in all probability the bright-line or monochromatic spectra, 
from which Mr. Huggins has inferred the gaseous constitution of 
certain nebulae, are in reality due to the luminous atmospheres of 
their constituent stars or suns. We believe that Mr. Huggins has 
already considered this view, and shown it to be inconsistent with 
known laws. 

Mr. Stoney supplies a papet ‘‘ On the Connection between Comets 
and Meteors.’* In January last M. Leverrier pointed out that the 
streams of meteors which produce star-showers must have been in 
compact cluiijters when they underwent the great perturbations 
which brought them into permanent connection with the solar 
system. And J\Ir. Graham has shown that the meteoric iron which 
reaches the earth must have lx3cn at some previous time red-hot ; 
and that when last red-hot it was acted on by hydrogen under 
considerable pressure — a pressiSe of perhaps six or more atmo- 
spheres. Mr. Stoney makes use of these inferences in the endeavour 
to trace what the physical connection between comets and meteors 
has been. We must point out one important point in which his 
argument fails. He lays great stress on the difference between the 
assumed period of the hfovc^mber shooting-star system and the 
period of Tempel’s comet ; the former 3.3-25 years and the latter 
33-18 years. In fac^t, his argument seems to require that some 
such difference should exist. But in the first place it is well 
known that the period of 33^ years assigned to the meteors by 
Adams and Lc^verrier was never meant for more than a first 
approximation, and that a period of 33*18 years would account 
quite as well for all the phenomena yet observed. In the |pcond 

? Iace, we have no assurance that 33-18 years is the exact period of 
’empel’s comet. This is Dr. Oppolzer’s determination, but other 
calculators obtained different results. AVe have assuredly no 
evidence that the difference of *07 years Ixitween the periods of the 
meteor-stream and comet is one that can )je insisted upon. 
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Professor Masters, of Kishnaghur College, Bengal, describes a 
shower of meteors seen at 2 a.m:. on December 12. They shot 
divergingly and with great rapidity from a point situate in about 
136" of right ascension and 29" or 30" of north declination. 

Mr. Stone has estimated the longitude of the Sydney Obser- 
vatory from observations of the moon and moon-calculating stars 
made in the years 1859 and 1860. His result gives for the 
difference of time between Sydney and Greenwich, lOh. 4m. 
47-32S. , 


4. BOTANY, VEGETABLE MOKPHOLOGY, AND 
PHYSIOLOGY. 

England. — A Handy Booh for Collectors of Cryptogams, — The 
Kev. W. Spicer has translated, and Mr. Hardwicke has pubh'shed, 
a little book on Cryptogams, by Joliann Nave, which wc feel sure 
must be very useful to those who wish to study and collect these 

1 )lanta Methods of preparing and collecting Marine Alga^, Diatoms, 
Icsmids, Eungi, Lichens, and Mosses are given in great detail. 
Strange instruments to he u9ed in tearing or ralving up sea-weeds 
are figured and descrikHl, and all the various appliances in fevour 
with collectors of Diatoms and Desmids are brought before the 
reader. Twenty-six neat little plates, containing drawings of the 
most striking forms of the plants to which the volume is dedicated, 
are dispersed tlirough its pages. The book is in size small enough 
for the pocket, and may fairly be recommended to all who are in 
want of instriK'.tion in the somewhat difficult and careful manipu- 
lation required in order to prt‘k‘rvfrspecimens of Cryptogamic plants. 

Sowerhi/s English Botany, — Ine now, greatly enlarged, and 
revised edition of this celebratal work, now being published under 
the direction of Mr. Boswell Syme, with popular descriptions of 
plants by IVlrs. Lankester, has come to the conclusion of its seventh 
volume. Nearly four-fifths of the British Flora have now been 
completed, the last part issued fiinshing with the Amarantaceae, 
Whilst this is going on, Professor Babin gton, of Cambridge, is 
supervising the issue of a supplement to the previous edition of 
‘ Sowerby’s Botony,' which is to contain descriptions and figures of 
aU the species of plants recognized as British since the issue of the 
original work. Mr. Salter, late of the Gtxilogical Survey, is exe- 
cut i^g the plates, and Professor Babington’s name is a guarantee 
for the letterpress. There appears to be some difficulty in obtaining 
subscribers for this supplement, which, however, we can heartily 
commend. 

The Batmiced Department of the BrUish Museum, — Tho 
principal business of the department during the past year has, we 
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feam from^the reMrt, consisted in the re-arrangement (with very 
lar^ additions) of the general collection of AlgeCy of the extonsive 
order of JEuphhrhiaeeaSy of the Lycopodiacese, Nympbrnacese^ and of 
a porticm of the Gompomtm. Also m the naming, arranging, and 
laying into the general Herbarium of the remainder of Mr. Charles 
Wright's extensive collections made in Cuba and New Mexico ; of the 
extensive collection formed by the late Mr. David Douglas, in Noi th 
Western America and Califoinia; of a large number of Feins, 
collected in Ceylon by Mr. Thwaitas, in Venezuela by M. Moritz, 
and in English gardens by Mr. John Smith; of Piperacew, from 
various collections ; of Dr. Wallich’s collection of Ni^paleso Oaks ; 
of numerous plants from Drazil and from the Arctic regions ; of 
palms from various regions ; of numerous European collections, and 
of several im]X)rtant colh'ctioiis of Cryptogamic plants, including 
American and other flosses. Also in the examination and arrange- 
ment of the valuable collection of Cycadeie^ presented by Mr. 
James Yates; of plants from the Tyrol ; Ferns purchased from 
Mr. John Smith, of Kew ; of fruits bf Capuliferih and Cmiifera\ 
in the general fruit collection ; of recent and fossil woods ; and of 
the late Dr. Greville’s v(‘ry extensive and important collection of 
Piatomaceie, Altogether, this seems *not a biul year s work, but 
those who know the vast store's of hay ])acked away in the recesses 
of the Botanical Department of the British Museum will feel that 
even thus they may never live to see the national Herbarium 
arranged throughout. 

Quinine Plaids in India , — ‘‘ It is a good thing that India 
seems likely to be able to supply the whole world with quinine, 
for not only was the American supply uncertain, it was actually 
threatens! with extinction, owHg to the reckless way in which 
the Indians killed the trees in the process of stripping, plant- 
ing of course no new ones. Mr. MTvor, who has been ably 
secon^ng Mr. Clement K. Markham’s efforts at chinchona 
planting, finds that by removing only one long strip of bark and 
immediately covering the wound with moss the bark is renewed, 
provided the cambium be not injured. The new bark, moreover, 
is thicker and richer in alkaloids than the original one. Indeed, 
Mr. Broughton, the newly appointed ‘ quinologist ' at Ootacamund,' 
tells us that the average yield of cultivatxid plants is nearly two per 
cent, higher than that of the wild American samples— 7 per cent, 
instead of from 4*16 to 5*66 per cent. The only drawback is that 
the kind which grows most freely in India is the red bark, the 
quinine from which is usually mixed with a considerable portion of 
chinchonidine and other allied alkaloids, along with resin and 
colouring matter not easily separable. Still, however, since we 
shall use probably more a*id more quinine eveiy year, it is better to 
have the mixture than none at all. Mr. Broughton- suggests that 
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thes0 * amorpliou0 alkaloid substances ’ may have virtues of their 
own ; but possibly, with more perfect processes, they may be found 
separable. Anyhow, it is better to take what India can give us for 
dispensary use, than to prepare (as they do in some dispensaries) 
their mistnra guiniee out of concentrated infusion of quassia and 
calumba, with a dash of aromatic sulphuric acid.” 

It is reported that Mr. Clement R; Markham is to join the 
Abyssinian expedition in a civil (scientific ?) capacity. 

France. — Mondrosities becoming New Sj^ecies in Plants . — 
M. 0. Naiidin, in a late number of the ‘ Comptes Rendus,’ mentions 
some very remarkable cases of this phenomenon, which have, of 
course, a very close bcvariiig on Darwin's hypothesis. The first case 
mentioned is that of a Po])py (Fapaver officinale), which took on a 
remarkable variation in its fruit — a crown of secondary capsules 
being added to the normal central capsuk^. A field of such poppies 
was grown, and M. G6ppert,with seed from this field, obtained still 
this monstrous form, in great quantity. Deformities of Ferns are 
sometimes sought after by fern-growers. Tlu^y are now always 
obtained by taking spores from the abnormal parts of a monstrous 
Fern, from which spores Ferns pi’csenting the samcj peculiarities 
invariably grow. Some facts with regard to gourds are mentioned, 
but the most I’cmurkuble t^ase is that observed by ]-)r. Godron, of 
Nancy. In 1861 that botanist observed, amongst a sowing of 
Datura tatula (the fruits of which are very spinous), a single 
individual of whicdi the (‘apsulc was ptu'fr'ctly smooth. The se^s 
taken from tliis plant all furnished plants having the character of 
this individual. The fifth and sixth generations are now growing 
without exhibiting the least tendency to revert to the spinous form. 
More remarkable still, wJion erased with normal Datura tatula, 
hybrids were produced which, in the succet'ding generation, re- 
verted to the two original types, as true liybrids do. M. Naudin is 
not very happy in his remarks upon tlu'se highly interesting facts. 
He urges that they give reason to believe that the origin of species 
by transmutation has not Ikjcii a vtay slow process of natural 
selection ; but rather tliat monstrosities liave been produced right 
and left, according to the Lamarckian speculation. 

German v. — The Potato. — A wealthy citizen of Berlin has 
applied to the municipality of that town for a site on which to erect 
a statue of Francis Drake, as the iutrxlucer of the potato into 
Europe, and offers to subscribe 2,250/. towaids the statue. This 
seems an easy way of settling the doubt lingering about the early 
history of the potato, and to which the corrupted Spanish name 
whitdi the plant bears in English, and the corrupted Italian it 
bears in German, or the unmeaning French and Dutch ones, give 
no clue. 

The Colouring Matters of Algse. — Dr. Cohn, in a paper to which 
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we recently referred, has distinguished two bodies soluble in water, 
the one found in Phycochromacew, the other in Floridem in con- 
sanction with Chlorophyll, to the first of which he gives the name 
Phycocyan, and to the second Phycoerythrin. These remarkable 
bodies give very distinct absorption- Wds when examined by 
means of the spectroscope, and are also highly fluorescent, 
Phycocyan giving, a fine^carmine reflection, whilst the light it 
transmits is pale Uue, and Phycoerythrin giving a yellow fluores- 
cence, and transmitting the r^ rays. At a recent meeting of the 
Microscopical yociety of London, Mr. Sheppard exhibited a fluid, 
having the properties of a solution of Phycocyan, which he had 
obtained from a vegetable growth in a spring in Kent. He con- 
tended that the colour was produced by the action of monads on 
albuminous substances which lie had placed in the water with the 
vegetable matter. It appears, however, that the vegetable en- 
crustation abounded in Oscillariaa^ Batrachospermum, &c., and from 
the drawings and description given of the spectrum of the fluid 
and its fluorescence, there is no doubt that he had simply obtfiined 
a solution of the Phycocyan of Dr. Ferdinand (Jolm. Tlio colouring 
matters of the lower forms of plants and their relations to Chloro- 
phyll and the physiology of plant-life foim a very important and 
almost unexplored field of research. 


5. CHEMISTRY. 

{Including the Proceedings of the Chemical Society.) 

But few papers call for notice on this occasion. The subject of 
watet-analysis continues to attract a good deal of attention; and 
additional interest has been given to the matter by the communica- 
tions of Professor Wanklyn and Messrs. Chapman and Smith. The 
first-named gentleman read a paper on the subject at the last 
meeting of the Chemical Society, an abstrfict of which will be 
found in our report of the Proceedings of the SocieW. Several 
joint communications have also been made to the ‘Laboratory’ 
during the past three months. 

The researches of the gentlemen named have been devoted to 
the detennination of ammonia and matters capable of yielding 
ammonia ; and their results differ widely from those of other ex- 

E erimenters. We are told, for example, that the waters we have 
itherto been taught to consider the purest and best fitted for town 
supphes, such as Loch Katrine and Bala Lake water, contain a 
larger amount of albumenoid putrcscible matters than the waters 
at present supplied to the metropolis. Thus, quoting from Pro- 
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fessor Wanklyn’s table which gives the results in parts in 
1,000,000, i,e. milligrammes in a litre,” there is in — 


DKSCBTFTtON GB WaXEB. 

1 

Ammonia, as such 
and as urea. 

Albumenoid am- 
lUonui. 

Water from Bala Lake 

0-01 


Ijoch Katrine, from main in Glasgow • . . , 

0*02 


Woodhoad water su[)plicd to Manchester . . 

0 01 


Thames water supplied to London by West 1 
Middlesex Company 

0*01 


Now lliver . . . 

O'Ol 



These results, it will be seen, differ very widely from those of 
Dr. Prankland, and tlio whole subject seems to require further 
investigation. The process by which Professor Wanklyn obtains 
the albunieiioid ammonia will be found in the abstract of his paper. 

While on this subject we may quote the directions given by J, 
Loewe for the separation of organic mattei*s from a water.* 

In the first place the water is boiled until all carbonic acid is 
expelled. Any dcjiosit is then collected, waslied, and boiled with 
distilled water, adding at long intervals crystallized chloride of 
ammonium as long as any odour of ammonia is given off. A 
solution of acetate of copper is then added as long as a precipitate 
is produced. This precipitate is decomposed by sulphuretted hydro- 
gen, and the filtered solution is evaporated to dryness on a 'water- 
bath. The author has only obtained traces of organic matter in 
this way. The water separated from the precipitate produced by 
boiling is now concentrated, and when cold, acetate of lead is added. 
The precipitates is first wnshed wdth boiling watei* to remove chloride 
of lead, and then wdth hyposulphite of soda to remove sulpliate; 
there tlien remains only the organic compound of lead. To secure 
all the organic matt(‘r the liquor decanted from the acetate of lead 
precipitate must be i rented with suh-acetatc of lead; this second 
precipitate will, besides the organic (fompound, contain oxy-chloride 
and sub-nitrate of lead. These being got rid of, the mixed lead 
precipitates are decomposed by sulphuretted hydrogen, and the solu- 
tion IS filtered and evaporated. It is stiid that the residual organic 
matter obtained by the author was free from nitrogen ; but we are 
not told wliat water ho examined. 

W. Heintzt gives a method of determining the amount of 
solids, both organic and inorganic, which does not much differ from 
that usually employed by careful chemists. The autlior evaporates 
below 100'^ C. sufficient water to leave from 0*3 to 0*6 gramme of 

♦ ‘ Zcitsclirift fUr Chemio.* Now Soriea, V. ii., p. 5^5 ; and ‘ Bulletin do la 
Soci^t<i Chiniiquo do Paris,’ June, 18e»7, p. 497, 

t * Z(‘itschrift fur Chemie.* New Seriea, V. ii., p. 586. 
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residue, which he then keeps at 150^, until no loss of weight is 
observed. Tliis gives the total residue. He then gradually ignites 
in a platinum crucible — allowing only a part to come to a red heat 
— until the residue is 'white, then moistens with solution of carbonate 
of ammonia, dries at 150^, and re weighs. The diflerence is very 
nearly the weight of the organic matter. But as the carbonate of 
magnesia will have undergone some alteration, to be exact, the 
author determines the earlx)nic acid both in the first and second 
residues, and adds the diflerence to the second weighing, thereby 
reducing by so miicli the organic matter. Heintz states that this 
method only gives accurate r(3sults when the magnesia is present in 
an organic combination, and wlien the water is not strongly charged 
with the oxides of iron and maiigaiieso, whostj state of oxidation 
may be altered by the ignitions. The presence of chloride of 
magnesium is also a source of error, as all chemists will under- 
stand. 

In technical cliemistry one noteworthy fact is the process 
invented by M. Paraf-Javal, for tlie Transformation of Liquid into 
Solid Fats. It was known that under the influence of a strong 
alkali oleic acid splits up into acetic and palmitic acids This fact 
the inventor applies industrially as follows : — He heats one part of 
oleic acid with two or three times its weight of hydrate of potash 
almost to the fusing point of the potash. A large amount of 
hydrogen is disengaged in the reaction that ensues, and a porous, 
swollen mass results. The sudden collapse of this mass indicates 
that the reaction has ended. Water is now added in small quanti- 
ties, so as to obtain a strong alkaline solution in wliich the soap 
formed is iiiseluhle. The soap can thus bo separated, and tbo 
greater part of the alkali recovered. When separated the soap is 
dissolved in water and afterwards precipitated by common salt. It 
is then decomposed hy treatment with an acid, and the palmitic 
acid is purified hy distillation. The liquid from which the soap is 
separated will, of courses, contain an acetate of the alkali. This can 
be separated and the acetic acid obtained by means known to all 
chemists. Soda, it is sfiid, may be used in place of potash. It is 
right to say tliat this jirocess has been patented in France. 

A method of ol^taining caustic baryta cheaply is a great deside- 
ratum ; and we give one recently pubUshed by M. Tessie du Motay, 
which, however, we fear is not hkely to receive an extensive appli- 
cation. The inventor tak( s carbonate of baryta, mixes it into a 
paste with fat resin and charcoal, and bums the mixture in a rever- 
beratory furnace. In this way the carbonate is reduced and the 
baryta is left mixed with some charcoal. The latter is burned away 
by passing a current of oxygen tlirough the furnace, and the heat 
developed in tliis o^xTutioii is so grdit as to prevent the recom- 
bination of the baryta with the carbonic aoid produced. Baryta 
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thus obtained is to be converted into peroxide of barium to furnish 
peroxide of hydrogen for bleaching purposes. 

A now kind of artificial stone invented by M. Sorol deserves a 
passing notice. A sfrong solution of chlorifle of magnesium wiU 
consolidate a large amount of calcined magnesia, forming an inso- 
luble oxychloride of magnesium, resembling the oxychloride of zinc 
proposed by the same inventor for*stopping teeth. When, however, 
a weaker solution of the chloride of magnesium is used with some 
calcined magnesia, the mixture lias the power of holding together 
fifteen or twenty times its weight of sand and other materials which 
set into a substance sufficiently hard to be used for flags and tiles, 
and wliich may bo coloured by ordinary mineral colours for orna- 
mental purposes. 

The space we have in tliis number only allows the mention of 
the publi(*ation of useful j^mctii'al papers “On the Analysis of 
Oast Iron,” l)y Dr. G-. E. Tosh;* and also “On the Practical 
Losses of Sulphur in the Manufacture of Oil of Vitriol,” by 
Mr. 0. E. A. Wright.t 


Proceedings op the Chemical Society. 

On the Gth of June, Sir B. C. Brodie delivered a lecture to an 
unusually largo audience, “ On the Mode of Eepresentation afforded 
Iw the Chemical Calculus, as contrasted with the Atomic Theory.” 
lor this lecture and the interesting (hscussion which followed it we 
must refer our readers to an adiuirabh' report in the ‘Chemical 
News ' for Juiu' 14. And those who wish to see the oiunions of 
some other chemists, mathematicians, and physicists on Sir B. C. 
Brodies system may consult the papers of Professor Williamson 
and Mr. Stanley Jevoiis in the ‘Laboratory;' and the articles of 
Professor Wanklyn and Dr. Crum Brown, in the ‘Philosophical 
Ma^zine ' for August and September. 

The last meeting of the Soci(*ty was held on Juno 20, when 
Mir. W. H. Peu’kin read a paper “ On some new Derivatives of the 
Hydride of Salicyl;” Dr. Gladstone read a second piper “On 
Pyrophosphoric Acid Dr. Pliipson gave an “ Analysis of a Biliary 
Concretion found in a Pig, find a new ]\letliod of prciparing Biliver- 
din;” Dr. Stenhouse made a communication on the jiction of 
Chloride of Iodine on Picric Acid ; and lSli\ Henry Bassett read a 
short paper “On Julin’s Chloride of Carbon.” A paper by MM. 
J, A. Wanklyn, E. T. Chapman, and M. II. Smith, “On Water- 
analysis : Determination of Nitrogenous Organic Matter,” was also 
read. As the subject of this pajier is of grr'at public interest wo give 

■ni 

♦ ‘ Chomioal News/ Aug. 9 and 23, 1867. t Aug. 23 and 80. 
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a short abstract. The peculiar feature of the method is the estimar 
tion of the amount of nitrogenous organic matter by the amount of 
ammonia which is actually formed by distillation with <mrbonate of 
soda, caustic potash, and permanganate of potash. Direct experi- 
ments have rfiown that all the nitrogen in urea, gelatine, and 
albumen are obtainable in the form of ammonia by the method of 
treatment described ; and has disclosed, the authors say, the singular 
fitct that boiling with a caustic alkali liberates one-third the nitrogen 
of albumen and gelatine in the form of ammonia, and that a sub- 
sequent boiling 'with permanganate of potash liberates the other 
two-thirds. Thus the nitrogtii of un^a is obtainable as ammonia 
by boiling with carbonate of soda ; and that of albumen by the 
caustic alkali and permanganate. We have therefore the means of 
distinguishing between ammonia from Die two sources. The metliod 
pursued is briefly as follows : Free ammonia is first estimated in 
the water by Nessler’s test, as described by Dr. Miller. A litre is 
then distilled with a little carbonate of soda. In this distillate will 
be found the ammonia from urea. The distillation is intcTrupted 
when ammonia ceases to pass, and caustic potash being added to the 
contents of the ri^tort the distillation is again proceeded with. In 
the distillate now collected there will be ammonia representing one- 
third the nitrogen in the albumenoid matters in the water. The dis- 
tillation is again interrupted and crystals of permanganate of potash 
are added, enough to give a deep violet tint, and once more the dis- 
tillation is continued, now almost to dryness. This final distillate 
will give tlie remaining nitrogen in the form of ammonia. We must 
add that all the estimations of ammonia in the various distillates 
are made with Nesskir’s test-liquor. For quantitative examples 
of the method we must refer our readers to the original paj^er, 
published in the ‘ Journal of the Chemical Society ’ for September. 


6. ENGINEEEING— CIVIL AND MECHANICAL. 

We have, this quarter, to chronicle a more than usual extension 
of Open lines of railway, some of which, too, are of the first im- 
portance. 

In August last, two new Welsh railways were opened. The one 
from Aberystwith to Carmarthen, which, by completing a link in 
the western chain of railways running through the principality, 
opens the new route between the manufacturing districts of South 
Lancashire and the min(.Tal districts of South Wales. The other— 
the Cambrian Eailway — affords an unbroken route between Aberyst- 
V(^th and Carnarvon. 

In India, the extension of the East India Eailway from Allaha- 
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bad to Jubbulpoor waa o^ned on the 2nd May last. The only gap 
now remaining in the fine from Bombay to Calcutta is between 
Khundwah and Jubbulpoor, which, it is expected, will be completed 
by May, 1868. In the Punjab the line from Umritsur to the Beas 
has just been opened, as has also a branch railway between Luck- 
now and Cawnpore in Oude. The East India and the Great Indian 
Peninsular Eailways are busily engaged in laying down a second 
line of rails on portions of their lines ; and the usual government 
guarantee has been given to the Indian Branch Eailway Company 
for the construction of 672 miles of light railways in Oude and 
Eohilcund. 

On Monday, 26th August, the first engine and train passed 
over the Mont Ceuis Eailway from St. Michcd to Susa, a distance of 
48 miles. The summit crossed is at an elevation of 6,700 feet 
above the level of the sea, which is attained by a series of steep 
inclines, worked on Mr. Fell’s central rail system. 

The Brenner Eailroad, between Innspruck and Botzen, lias 
recently been opened for traffic, thus establisliing a direct connection 
between Italy and Central Germany. The summit of the Brenner 
Pass is 4,484 feet above tlie sea level. 

At Stutgard a new railway terminus has been opened, and a 
series of small branches intended to complete the railway network 
of Wurtemburg, have been completed. The Eastern Eailway of 
France has add(3d to its system a section, 28 miles in length, from 
St. liilaire au Temjile to St. McnehoulJ. This company has now 
1,630 miles of railway open. The lengtli of railway in operation 
in Prussia at the close of 1866 was r),7624 miles, which had been 
completed at an expenditure of 90,000,000Z. 

The Pacific Eailway, intended to connect the railroad system of 
the United States with California, and which is now under con- 
struction, will, in connection with the otlier lines of railway already 
completed, cross the Continent in a direct lino Irom New York on 
the Atlantic, to San Francisco on the Pacific Ocean, having a total 
length of 3,300 miles. 

The fourth of the six great lattice girders, intended to form three 
spans, of 300 feet each, over the Mersey at Euncorn, w’as let down 
to its bearings on Juno 11th. This bridge will carry the London 
and North-Western Eailway by a direct hue to Liverpool. The 
last girder is expected to be in its place by Christnuis next. 

The Butch government has determined on the construction of 
the Mmrdyk bridge, between Maerdyk and Willemsdorf. This work, 
which will be miles in length, will directly unite the railway 
network of the Low Countries to the Belgian and French lines. 

The Cincinnati Suspension Bridge, U.S., which has recently 
been completed, has a clear span between the centres of towers of 
1,057 feet, and is the longest suspension span yet executed. ^ TBe 
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Susqueliaima bridge, at Havre de Grace, U.S., is now nearly com- 
plete. It is being constructed to unite tlie hitherto severed 
portions of the Philad^phia, Wilmington, and Baltimore ^ilroad. 
The superstructure, which is for a single line, is of wood, built on the 
Howe plan, with arches, and consists of twelve spans of 260 ft. 9 in., 
and a draw span of 174 ft. 9 in. The whole distance between 
the abutments is 3,273 ft. 9 in. xirmugemonts are in progress for 
building a second suspension bridge across the Niagara. This new 
bridge will be much larger than its noighlx^ur below, the clear span 
of wliich is 822 feet. 

The East India Irrigation and Canal Company has at last been 
entnisted with the carrying out of a system (d‘ irrigation from the 
Soane Kiver, in the lower Provinces of Bengal. Had this work 
been undertaken when it was first designed by Colonel Dickens, 
much of the past and present calamities of famine in those districts 
might have lieen averted. 

A prospectus has lieen issued of the Valparaiso Waterworks 
Company, to supply that city with water through a canal to be cut 
from the Aconcagua river, flowing from the Andes. This canal, a 
portion of which has already b(3en completed, is at the same time 
calculated to yield a revenue by furnishing water for irrigation to 
the lands throughout its course. 

Three companies have recently been started for establishing a 
through line oi telegraph between England and India. The linos 
of one company are proposed to pass through France, Italy, Sicily, 
Malta, Alexandria, and Suez, to Bombay ; whilst another would 
pass through Prussia, Eussia, Persia, and along the Persian Gulf to 
Kurracheo. The third company — whicli we believe has amalgamated 
with the first — proposed to carry independent lines from Falmouth 
to Gibraltar, Malta, &c. 

A contract has been concluded for the manufiicture of a new 
cable, to he laid by the Suhiuarine Telegraph Company, between 
England and Belgium. 

Both the shore ends of the Florida and Cuba cable were suc- 
cessfully laid early in August last, but just as the splice was about 
to be made, the cable suddenly parted about half-a-mile (kist of the 
buoy, and the ends sank into the sea. 

The foundation stone of the Holborn Valley Viaduct was laid 
on Monday, June r>rd. Within the past century a total sum of 
6,742,853/. has been expended by the Corporation of London on 
public works, buildings, and street improvemeats. 

The American life-raft, which 'recently crossed the Atlantic in 
forty-three days, is formed of three cyliruhus, charged with air and 
connected by canvas, stiflbned by planking. She is 24^ feet long, 
12^ feet broad, and carries two masts. 

A company has been formed to remedy the obstacles which 
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the bar of the Mississippi offers to navigation. The system whfch 
this company proposes to apply to the relief of s^iips consists of an 
apparatus of caoutchouc, forming a kind of floating dock, which 
will be manoeuvred with the aid of two tugs. The company hopes 
by this means to raise to the extent of 8 feet ships drawing 20 feet 
of water, and to enable them to go over the bar in less than three 
hours. 

The drainage works of Eastbourne have recently been com- 
pleted and opened. 

Oil the subject of docks, &c., we have to report the admission 
of water into the Millwall Docks, on the 'Jliames, on 29th August 
last. On the 1st idem, the first stone of the new graving dock at 
Malta was laid ; this dock, when completed, will be the largest ever 
constructed, its dimensions being — length, 468 feet; width, 104 
feet, and depth, 39 feet. A new slip dock has recently been opened 
on the Clyde, capable of taking in ships of 2,000 tons ; it is 850 feet 
long, aud 57 feet broad. A new floating railway pier at Burnt- 
island, which has iieen under construction for the past two years, 
has just been completed. The pier commences about 330 yards 
east of the Burntisland passenger station, and extends for 1,000 
feet in a south-westerly direction, thus forming a harbour which is 
accessible at all states of the tide. 

A process is now being carried out by Slessrs. Whitworth, of 
Hranchestcr, of subjecting steel to a liigli pressure during the 
process of casting ; the object lieing to obtain sounder castings, and 
to do away with the necessity for great heads” of metal. Mr. 
Whitworth is also endeavouring by hydrostatic pressure to effect the 
rolling, or otherwise shaping, under pressure, of cast-steel in the 
liquid state; Mr. A. L. Holley, of Harrisburg, U.S., has recently 
patented a plan for casting Bessemer steel ingots from the l)ottom 
instead of from the top as is usual ; and it is found tliat ingots 
thus cast are square and sound at the top as well as at the bottom, 
and they are more free from cracks and external honeycombs, and 
much smoother than ingots cast from the top. 

A new form of tyre-lathe has recently been introduced by 
Messrs Greenwood, of Leeds, which has been designed to facilitate 
the boring of railway tyres, by enabling the whole operation to be. 
completed without shifting the work in the machine, the arrange- 
ment being such that cutting tools can be simultaneously brought 
into action on the opposite faces of the tyre, and also on its inner 
surface. 
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7. GEOLOGY AND PALEONTOLOGY. 

{Including the Proceedings of the Geological Society.) 

The energy of the Secretary of the Palfcontographical Society (tho 
Rev. T, Wiltsliiro) has borne fruit in the appearance this quarter of 
another volume of tho Society’s Monographs, — tliat for 18G6, — 
after an interval of only six months from the date of publication of 
the one we Ijxst noticed. 

This volume o])ens with a second instalment of Dr. Duncan's 
Monograph of the British Fossil Corals, in which are described the 
Zoantharia from the Liassic zones of Ammonites flanorhis and A. 
angulatus. These zones have recently been the subject of much 
discussion, es|)ecially as regards their more or less close relationships 
with those above and below. AVe have recently givciii a summary 
of Dr. Dimcan's interpretation of the coral evidence, in recording 
the publication of his paper On the Madreporaria of the Infra-Lias 
of South Wales,” so on this occasion we shall confine our attention 
to some of the author’s considerations on tho philosophy of zone 
classifications generally. The Liassic and OoHtic formations have 
been subdivided into a number of ‘‘zones,” each of which is 
characterized by, and named from, the occurrence of a certain 

r es of Ammonite. The more enthusiastic advocates of this 
ification seem to believe that the range of other organisms is 
more or less co-extensive with that of the Ammonites, and that the 
latter, being abundant in these deposits, and tolerably easy of 
determination, afford the easiest means of identifying the zones ; it 
has also been stated that they are the hest test of horizons, because 
their rang() is less uncertain than that of other organisms. Dr. 
Duncan’s researches into the distribution of the Liassic Corals have 
not enabled him to strengthen the arguments in favour of zone 
classifications ; on the contrary, he has been led to the conviction 
that “ the endeavour to give definite horizons to, and to correlate, 
Saurian, Insect, Ostrea, Ammonite, and Lima beds lias resulted 
in the production of confusion instead of the reverse ; ” also “ that 
no strati graphical PalaBontology can be perfect in a classificatory 
sense, and that zones of sjoecies may have little to do with the notion 
of time'" 

Holding tliis opinion the author’s practice may appear incon- 
sistent with his prcacliing ; but in reahty he accepts the principle of 
a zone-classification in a modified sense. “ Tho groups of Madre- 
poraria have a general relation to certain zones of hfe and to certain 
strata ; and if tliey are associated for tho sake of a necessary 
classification with certain Ammonito-zones, it must be understood 
that it is only an approximative classification, and that both the 
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Ammonites and the Madreporaria may range out of their supposed 
restricted zone, or not even be represented in certain portions of its 
area.” In point of fact, Dr. Duncan is one of the few palaBontologists 
who can view the birth and death of the life of a period as symbo- 
lized by a hne that is elastic, and not rigid. 

Mr. Salter’s contribution to this volume, being Part IV. of his 
Monograph of British Trilobites, consists almost entirely of de- 
scriptions of the species of the genus llheiius and of its subgenera ; 
Mr. Davidson continues his description of the Silurian Sjpiriferidm 
and commences that of the lihynclionellulie ; and Professor Phillips 
mak(3s considerable progress in the description of the Liassic 
Belemnitos. 

Tlie volume is illustrated by forty well-executed plates, which 
are mostly beautiful specimens of scientific lithography, some being 
English and some French. 

The most recent publication of the Geological Survey of India, 
another contribution to Indian Palaeontology,* is a work of more 
than Indian importance. It contains the first portion of Dr. 
Stoliezka’s description of the Gtisteropoda of the Cretaceous rocks of 
Southern India, including the Pulmonata and the siphonostomatous 
Prosobraiichia ; but its general interest will be due to its containing 
an elaborate essay on the classification of the Gasteropoda — the 
illustrative examples being necessarily chosen from the Cretaceous 
fossils of Southern India. It will be sufficient for us to mention 
here that Dr. Stoliezka’s plan is to subdivide the old generic groups, 
such as Fusus, Micrex, &c., into a number of smaller groups which 
ho considers to be still of generic value. Although, in this course, 
Pr. Stoliezka has to sonn^ extent followed many able conchologists, 
the plan has not yet found much favour with British palaeontologists. 

The Journal of the Iloyal Geological Society of Ireland contains 
several meritorious papers on drift di^posits and theories of denuda- 
tion. Our space will not admit of our giving [ina lyses of theso 
memoirs ; but wo may especially draw the attention of our reiidoi's 
to Mr. G. H. Kinahaii’s “ Notes on some of the Drift in Ireland ; ” 
and to a very claboiatc essay by the Ecv. Maxwell H. Close, “ On 
the General Glaciation of Ireland.” 

In a communication to the Iloyal Institute of Ijombardy,t Sign. 
Lombardini describes some traces of the Glacial period which he had 
observed in the great depression of Central Africa. lie therefore 
infers that confirnmtory evidence will be found in the mountainous 
districts of Abyssinia, and in the more southern and tropical regions 
of Kenia and Kilimandjaro. Collating his results with those of M. 
Reclus in the Sierra Nevada, and of M. Agfissiz in Brazil, he cornea 

♦ Palft'.ontologia Indica, vol. v., fasc, 1-4, 

t Uendioonti del lioalo Istituto lxH#ardo di Sciouzo e Lcttoi-c. Classo di 
yoieuze Matoniatiolie o Natural!, vul, iii., fuse. 3, \\ 85. 
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to tlie conclusion that the phenomena of the Glacial period were 
spread over the whole surface of the globe. 

These investigations have a direct bearing on the speculations of 
Mr. Croll and others, the basis of whose hypotheses is the assumption 
that the glacial jihenomena wore limited to extra-tropical regions. 
Mr. Croll, indeed, has recently published a modification of his 
original hypothesis to account for changes of climate, namely, 
alterations in the obliquity of the ecliptic ; and has thus got into 
another controversy with his old opponent, Mr. J. Garrick Moore. 
The several papers which have been published on this subject will 
be found in the numbers of the ‘ Philosophical Magazine ’ issued 
during the past quarter. 

The geological survey of the Grand Duchy of Hesse has recently 
made considerable progress ; and several sheets of the map with 
descriptive memoirs have come under our notice. Amongst them 
we wish especially to draw attention to the map and description of 
the Section Aizey by M. Ludwig ; and to those of the Section Mainz 
by Herr Orooss. These maps and memoirs furnish us with the 
most accurate descriptions yet published of two of thc^ most classical 
of all the German Tertiary localities, and therefore deserve more than 
a local circulation. 

The ‘ Geological Magazine * for the quarter has contained a large 
number of original articles, but we have space to notice only two 
or three of the most important. 

In the first place we must draw attention to a paper by Professor 
King in the June number and an answer to it by Mr. Davidson in 
the July number, with a notice in the latter of a j)aper by Mr. Meek 
— all on the subject of the perforation or non-perfoi’ation of certain 
Palasozoic Brachiopoda. Dr. Carpenter has also taken part in the 
discussion, and has published papei*s on the subject in the January 
and July numbers of the * Annals and Magazine of Natural History.* 
The chief cause of the discussion appears to be the rather remarkable 
fact that two forms of Spirifer (N. cuspidatus), though otherwise 
undistingiiishable, are respectively characterized by the perforation 
of the shell in the one case, and it.s non-perforation in the other. 

The August iiuml^er of the Magazine is chiefly remarkable for 
containing a verbatim report of Dr. T. Sterry Hunt’s lecture on the 
chemistry of the Primeval Earth, which was delivered at the Boyal 
Institution on May 31st. 


PRpCEEDINaS OF THE GEOLOGICAL SOCIETY. 

An important paper by Mr. Tate “ On some Secondary Fossils 
from South Afnca,” forms the commencement of the last number 
of the Society’s Journal. It contains descriptions of a largo 
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number of fossils from tlie Mesozoic deposits of that region, and is 
enriched by much information on the stratigraphy of the district, 
brought together by Prof. T. Kupert Jones, b'.G.S. The fossils 
were obtained from two series of deposits, namely, (1) the Karoo 
Beds, and (2) the Uitenhage Series ; and they consist of plants 
from the former, and plants and shells from the latter. The Karoo 
Beds include a large series of deposits, the more recent of which 
(the Dicynodon-strata) have yielded the reptilian remains which 
have impressed a classical stamp on the South African region, as 
well as some of the plants now described. Mr. Tate infers their 
age to be Triassic, chiefly because, while the plants are undoubtedly 
Mesozoic, the strata are distinctly older than the Uitenhage Series 
above them. 

The Uitcnliage Series, which the author infers to be of Jurassic 
age, has yielded about half-a-dozen species of ferns and a few 
Cycads, besides nearly forty species of MoUusca, and is probably 
of the same date as the strata of the Kajmahal Hills and of 
Scarlx)rough, which yield remains representing those from the 
South African strata. In the same way the plants from the Karoo 
beds present a close analogy with those from the Coal-formation of 
Eastern Austialia, and the plant-bearing l)€‘ds of Burdwan and 
Nagpur in India, the characteristic plant in all these deposits being 
a Olossopterisy apparently belonging to the same species. 

The examination of so interc.'sting a series of Lower Secondary 
fossils has uecossjirily led Mr. Tate to compare them with those 
obtained from the equivalent deposits in Euro])e, and he has come 
to the conclusion tliat while the Upper Trias of Europe presents a 
remarkable uniformity with its representatives in other countries, 
the Jilrassic series — which is so fully developed in Western and 
Central Europe, and, is reduced in the ]\Iediterraiiean l)asin to the 
IkkIs from the Lias to the Oxford Clay inclusive — in Russia con- 
stitute but one formation, and the extra-European developments of 
the scries are more comparable with the Russian than the more 
Western type. He does not, therefore, regard these South African 
deposits as corresponding to any particular division of the Jurassic 
rocks, but considers them rather to represent the whole of the 
formation, with the exception of the Upper Oolites. 

Mr. Boyd Dawkins contributes a second paper on the^ British 
Fossil Oxen, namely, on Bos longifrons, Owen, and arrives at the 
conclusion that although it has been found abundantly in the bone- 
caves and alluvia of the Prediistoric age, it has not yet been proved 
to have existed in earlier times. He also considers it to be the 
progenitor of the small Highland and Welsh cattle, and altogether 
an animal more nearly concerning tlie archaeologist than the 
geologist. 

A most interesting and carefully written paper, “ On some Sea- 
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mtter Level Marks on the Coast of Sweden,” by the Earl of Selkirk, 
throws great doubt on the receival creed as to the rise of land in 
Scandinavia; and although we, cannot admit that his lordship has 
entirely disproved the belief that the land is gradually rising, ho 
has no doubt done good sor>dec by showing flaws in the eviileiice 
sufficient to call into action more caution and disc-rimination on the 
part of future investigators, than has been cxercisal by many of 
those who have hitherto studied the subject. 

In a pa})er “ On the Lower Lias or Lias-conglomerate of a part 
of Glamorganshire,” Mr. H. W. Bristow combats Mr. Tawney’s 
conclusions m to the Sutton and Southerndown series, and shows 
that instead of the latter overlying tlie former, the two series pass 
horizontally into one another. ]\Ir. Bristows experience as a 
surveyor and Mr. Tawney's deficiency in this resj)ect render it 
extremely probjible that the interpretation of the sc'ctions now 
given is the correct one, and that the Sutton series is nut quite so 
ancient as IMr. Tawney believed it to be. 

Mr. J. W. Judd has a most creditable paper “ On the Strata 
which form the Base of the Lincolnshire Wolds,” in which ho 
describes at length the various red beds occurring in the Lower 
Chalk as distinguished from the Bed Chalk of Hunstanton (the 
Hunstanton Limestone of Mr. Seeley), which is probably of the age 
of the Upper Greensand or Gault, jx)S8ibly even reprosentating both 
of these formations, as has been suggested by Mr. Seeley. Mr. 
Judd distinguishes by the name of the ‘‘ Tcalby Series ” a still lower 
set of strata, the analogies of whose fauna are to be found in the 
Neocomian fossils of North-western Germany and South-eastern 
France, rather than in those of the Lower Greensand of the South 
of England. The geology of the Lincolnshire Wolds has been so 
much neglected that Mr. Judd has done the work of a pioneer, 
and, considering the slight information we formerly possessed on 
the subject, this paper gives a remarkably solid basis for future 
progress in correlating still more closely the strata of this district 
with those of other regions ; and more especially in defining the 
relations of the Neocomian strata of the Continent with the English 
Lower Greensand. 

Two papers on Eozooriy by Sir W. Logan and Drt Dawson, 
contain a complete description of some specimens of that fossil, 
which consist entirely of c^arbonate of lime, as well as of the strata 
in which they were found. The discovery of the specimens of 
Eozoon in this condition is the best possible answer to some at least 
of the arguments used by Prof. King and Dr. Eowney against the 
organic nature of the fossil ; and in addition Dr. Dawson states 
that the objections raised by them had been considered by him 
previously to publishing his first paper on the subject. 

We have thus selected out of the Society’s Journal some of the 
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more important of the papers it contains ; but several others are 
worthy of perusal by those interested in the subjects treated of, 
espwially Mr. Boyd Dawkins’s paper “On the Dentition of 
.Briinoeeros lejptorhinus” 

It is with sincere grief that we are compelled to announce the 
death of Mr. W. J. Hamilton, F.E.S., F.G.S., who was one of the 
magnates of the Geological Society, having been twice its President, 
and Secretary for a number of years. For an account of Jlr. 
Hamilton’s career our limited space compels us to refer our readers 
to the August number of the ‘ Geological Magazine.’ 


8. MINEEALOGY, MINING, AND METALLUEGY. 

MlNEllALOGY. 

The characteristic association of certain minerals or their para- 
genesis — to use a convenient term adopted in Gorman science — is a 
subject deserving the most attentive consideration, whether for its 
theoretical value, or for its practical bearing on mining enterprise. 
It is, indeed, by the study of these associations, tliat w^e may hope 
to b^me aeqainted with the conditions under which the minerals 
were formed ; and, by the accumulation of a sufficient iiuml^er of 
examples, may eventually be led to generalizations of great practical 
utility. Even with our imperfect* knowledge of the laws of para- 
genesis, instances are not wanting of discoveries having been made 
by observing that the presence of one species, perhaps in itself of 
no value, points in many cases to the occurrence of another mineral 
which may be of considerable importance. With regard to a sub- 
stance so highly prized as gold, these observations have, of course, 
especial interest ; and our thanks are, therefore, duo to Herr 
Credner for the painstaking way in which he has noted the 
different associations of gold that have fallen under his observation 
during a residence in the gold-fields of Georgia.* In many parts 
of tins State the gold is accompanied by tetradymitc or telluric 
bismuth, a mineral which is also found in our Welsh mines, and in 
many other gold-bearing districts. South of Dahlonega the metal 
occurs in a syenitic gneiss ; and to the east of the same locality, it 
is found, with red garnets, in- a chlorite-slate ; tetradymitc being 
an associate of the gold in both situations. Tlie mode in which the 
metal occurs in Cherokee County is of considerable paragenetic 
interest ; in the white talcose slate of that county there are found 
numerous oval -concretions of mispickel or arsenical pyrites. 

♦ Beschreibnng oiniger paragonotisch interessanter Gold-Vorkommen in 
Georgia, Nonl-Ameriko. LeonliarU undGeinitz's Nciiea Jahrbuch fUr Minoralogie, 
U.S.W. i867, Hoft IV., p. 442. 
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Externally these nodules are coated with brown iron-ore derived 
from the decomposition of the mispickel, whilst internally they 
are traversed by fissures, the walls of which are studded with 
crystals of scorodite and pharmacosiderite, associated with much 
native gold, partly in dendritic and moss-like forms, and partly 
crystallized in cubes and octoliedra. Finally, the writer calls 
attention to the auritbrous quartz of Burnt Hickory, S.W. of 
Ackworth, where the gold is tbiiiid in a&sociation with brown iron- 
ore and native sulphur. Originally the precious metal doubtless 
existed in the form of auriferous iron-pyrites ; and the decom-. 
position of this mineral has yielded the sulphur and oxide of iron. 
The sulphur occurs in the cavities of the loose brown iron-ore, and 
in some cases assumes the form of crystals, pseudomorphous after 
those of iron-pyrites. To explain the de(*ompositioii of the miiridic, 
with the formation of these products, Herr CrediKT follows the 
principle suggested long since by (j. Rose, to account for similar 
phenomena in the gold-deposits of Beresow in the Urals ; a decom- 
position which may be represented by the following equation : — 

2 Fe S. 4- 3 HO = Fe, Oa + 3 HS + S 

Professor Nordenskiold’s recent (examination of the ri(;h col- 
lection of seleiiiferons minerals in the Stockliobn Museum, has led 
to the detection of small quantities of the rare metal thallium in 
certain specimens of eukairite and berzelianite, whicli were obtained 
some years ago from tlie copper-mine of Skrikerum in Bmaland. 
Associated with these two sekMiides, there occurs a third mineral, 
allied to the others in genejal characters, but distinguished by 
containing thallium to the' extent of not less than 19 percent. 
M. Nordenskiold considers this mineral to bo clearly separalj|e as 
a distinct species, for which he propok‘s the name of CrookemtL as 
an appropriate honour to the discoverer of thallium, Mr. Wilfiam 
Crookes. F.ES 

Crookesite occurs in small opaque masses, having a vitrec4xis 
lustre and a h^ad-grey colour, a hardness of about 3, and a specific 
gravity of G'9. Ifofore the blowpipe it colours the flame intenseljlr 
green, fusing to a lustrous greenish-black enamel. In hydro-' 
chloric acid the mineral is soluble. It appears to be a seleiiide of 
copper, thallium, and silver; the silver, however, being referred 
to a trace of eukairite. The formula of Crookesite may be thus 
written:* — (Cu^, Tl, Ag) So. 

In the lignite, or brown coal, of Weissenfels, in Prussian 
Saxony, there occurs an earthy min(?ral-resin described some time 
ago by Professor Kenngott as Fyropmite, Of late yeaiu this 
substance has become of considerable economic value from its 

♦ Ofvereight of Kougl. V<*tcnttka|)«-Al£Hdernien6 Forhaiidliairnr, No. 10 ; and 
' ji». 29. 
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employment in the manufacture of paraffin. Towards the end of 
1865 Herr Stohr visited the locality, and has lately published the 
results of his visit in a long memoir,* describing the physical and 
chemical characters of the mineral, its geological position, and its 
probable origin. He believes that it has been formed by the 
alteration of brown coal, and not, as had been suggested, by the 
Pinites suecinifer, or amber-yielding pine; for, although true 
amber occurs in the neighbouring rocks, yet the plant-remains 
found in immediate association with the pyropissite have no affinity 
whatever with those of the amber-tree. 

The French chemist, M. Alkie, whose researches on iron 
pyrites were noticed in the Chronicles of last quarter, has com- 
municated to the Academy of Sciences his Analyses of various 
crystal liz(*d and amorphous Graphites. ’’f This paper contains no 
less than forty original analyses, chiefly of the native mineral, but 
including also a few artificial graphites, and three analyses of 
plumbago crucibles. Although we do not observe that these 
investigations lead to any now deduction, yet original work of this 
kind, when carefully conducted, must always possess a certain 
value for comparison with the results obtained by other chemists. 

Ill a short but suggf^stive paper “ On Banded and Brecciated 
(kmcrotions,’'t Air, Buskin touches upon some obscure points of 
mineral structure, and treats them with his wonted originality of 
thought. W(^ presume, however, that few mineralogists will bo 
disclosed to accept his conclusions without qualification. The 
banded structure exliibited by many minc'rals, such as agate, is 
commonly rc'garded as the nece^ary result of the maimer in which 
the substance was deposited from solution, layer by layer ; but Air. 
Euskin, not satisfied with this explanation, imagines that the con- 
centric zones do not represent successive deposits, but that they 
are concretionary bands whicli have gradually separated from the 
fliirrounding mass, and have arranged tln'inselves in definite form, 
eac4 band presenting in many cases distinctive charactei's of its 
own. Further, instead of believing that in every brecciated 
structure some dislocating force^ has shattered the substance, and 
tliat the fragments have been afterwards cemented together, he 
conceives that in many cases — and notably in certain agates and 
marbles — the apparent brecciation results from the segregation of 
definite substances from an impure matrix, and the rending 
asunder of these concretions by subsequent contraction. 

Prof. Kenngott, of Zurich, has forwarded to the ‘ Journal fur 

* 

♦ Das Pyropissit-Vorkommen in den Braunkoldcn boi Weisscnfels und Zeitz. 
'Neiics Jahrbucli fur Minerak>gie. u.s.w. 1867, Heft IV., p. 40.3. 

t Analyses de divers ginphites cristallis^s et amorplics ; ‘ Oomptes Bendus/ 
*867, p. 1091. 

. I ‘Geological Magazine,’ August, 1867, p. 337. 
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praktische Chomie' some ‘‘Communications on Eiclimondite, Os- 
melite, and Neolite/’* and also “ On Pjrophyllite, Hydrargyllito, 
Pennine, Chlorite, and Clinoclilore.”t These papers are chiefly 
occupied by a collation of numerous analyses of the above-named 
minerals, and by attempts to deduce rational formulsB therefrom. 

A careful study of the minerals known as pholerite, nacrite, 
steinmark, and kaolin, has led Messrs. Johnson and Blake to the 
conclusion that these minerals are sufficiently related to justify their 
consolidation into a single species, for which they suggest [the name 
of Kaolmite,l since the substance is represented in its purest form 
by the basis of certain kaolins or china-clays. Kaolinite crystal- 
lizes in the rhombic system, and lias a composition agreeing with 
that deduced by the late I?rof. Forchhammer from his analyses 
of porcelain-clay, viz . — 

3 Al* O 3 , + Si Oa + 6 HO. 

The brilliancy and variety of the tints presented by fluor spar 
have attracted the attention of M. Wybrouflj who has made them 
the subject of an elaborate series of investigations, partly chemical, 
and partly microscopical. These researches show that ^ the fluor 
spars hitherto examined owe their colours to the presence of certain 
hydrocarbons, which in many cases have arisen from the decompo- 
sition of bituminous limestones. The author has given particular 
attention to a fetid fluor (Stinkfluss) from Wblsendorf in Bavaria, 
termed Aniozonite in accordance with the supposition that it con- 
tains the so-called antozone. It may not be unnecessary to remark 
that Schonbein regards oxygen in its ordinary inactive condition as 
a compound of ozone, or negative active oxygen (o), with antozone 
or positive active oxygen (o) ; the latter condition of the element 
is supposed to exist in the Wolsendorf fluor spar. WybroufF, how- 
ever, shows that the odour which this variety emits on friction 
proceeds, not from the presence of free antozone, but from the de- 
composition of the organic colouring matter. Iffie connection 
between the colour and the odour is indeed clearly brought out by 
his microscopical observations, for which the reader must refer to 
the original paper.§ 

Herr Paulinyi, of the Mining School of Schemnitz, has com- 
municated to the Academy of Sciences at Pesth, an account of a 
new mineml which he has recently detected in a brecciated specimen 
from a vein at Kremnitz, in Hungary. It occurs in cubic crystals 
of a black colour and a vitreous lustre, giving an uneven fracture 

♦ ‘ Joum. f. Prakt. 1867, No. 9 . n. 6 . 

' t I 61 U, p. 17. ' * 

t “tin and Pholerito ‘ SiUiman’B American Journal of Scienoo and 

tho A^,’ May, 1867, p. 351. 

§' Kochorchos microaoopiques sur Ics Bubatanccs colorantos dea fluorine. Bul- 
letin de la Soc. Imp. dea Naturaliates do Moacou. Tome xxxix. p. 150. 
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when broken, and having a diill-green streak. The mineral, which 
has a very sweet taste, was found on analysis to have the following 
composition : — 


Sulphuric Acid 

. 

. 

. 45-32 

Protoxide f)f iron 

. 

, 

. . 0 • 00. 

Peroxido of iron 

, 

, , 

. 41-92 

Water . 

• 

• • 

. 1*51 

98*41 


From this analysis the following formula may be calculated : — 
Fo 0, SO3 + 3 (Fe, O3, 2 SO3) -f- HO 

The mineral is therefore a hydrous sul])hato of the proto- and per- 
oxides of iron ; standing hetween iron-alum and voltaite, but related 
much iKiarer to the latter than to the former, yet diflering from 
volhiite sufficiently to admit of its separation as a distinct sj^ecies, 
for which Pauliiiyi proposes the name of Pettkoite, after Professor 
von P(ittko. * 

In a letter addressed to Professor Dana, aiid published in ^ Silli- 
man’s Journal,’ f M. Pisani expresses his belief that the mineral 
called Taltalite, by Domoyko, is only an accidental mixture of oxide 
of copper, with a fibrous tourmaline rich in iron. 

Several analyses of new Smss minerals have been lately pub- 
lished by Herr von Fellenberg ; but, as our limits forbid any de- 
tailed notice, it must suffice to say that they relate to a new felspar, 
at first mistaken for a green talc ; to a peculiar serpentine, con- 
taining only a small proportion of water ; and to a variety of calcito, 
characterized by the presence of carbonate of strontia.f 


Mining. 


The Mineral Statistics of the United Kingdom, which have just 
been issued from the ‘ Mining Kecord ’ office, make us acquainted 
with the present state of our mining industries. Wo shall endea- 
vour to present, as concisely as possible, the condition of last year 
as compared with the preceding : — 

In 1865 we produced — of In 1866 we produced 


Coals . 

Tons. 

. 98,150,587 

Tons, 

101, (>30.543 

Iron oro 

. y,91(MH5 

9,005,042 

Till „ 

15,080 

15,080 

Copper oro . 

Ijoad ,*, . 

198,298 

180.378 

9U‘451 

91,047 

Zinc „ . 

17,842 

12;779 

I’yrites „ . 

114, IST) 

135,402 

Gold Quartz 

4,282 

2,927 


♦ Leonhard und Ooiniiz’s Noues Jahrhucli, 1807. Jlcfl IV., p. 457. 
t May, 1807, p. 407. 

X * Journal fur PraktiBoho Chcmic,' 1867, No. 9 p. 32, 
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The quantities of the metals obtained from these ores were as 
follows ; — 



1865. 

1866. 


Tons. 

Tons. 

Iron .... 

. 4,819,254 

4,530,051 

Tin 

10,039 

9,990 

Copper .... 

11,888 

11,153 

Lead .... 

67,181 

67,390 

Zinc .... 

4,040 

3,192 


Ozs. 

Czs. 

Silver from the lead 

. 724,856 

636,188 

Gold .... 

1,GC4 

743 


The total value of the mineral productions of these islands in 
1866 is given as follows : — 

Metals obtained from ores Tais('d from the British mines . £14,954,695 
Coals, estimated price at the place of production . . 25,407,635 

Earthy minerals, not buihling stones 1,350,000 


£41,712.330 


This and the last year have presented a depression in mining 
adventure which has not been equalled within the present century. 
All our mining interests have suffered to a greater or less degree, 
hut the Tin and the Copper Mines of Cornwall and Devonshire 
have in almost every instance been worked at a ruinous loss. 
The result of this has been the emigration of more than seven 
thousand miners, the closing of a great number of mines, and 
the reduction of the work in many more. We learn from the 
‘Mineral Statistics’ that tin ore in 1859 was 741. 15s. per ton; 
whereas, in 1866, it was only 48Z. 10s. 9d, The price of copper 
ore has also fallen, it being, in 1859, 51, 19s. a ton, and in 1866, 
41, 11s, There lias also been a very steady falling off in the pro- 
duction of fine copper during that period. 

In connection with mining for the precious metals, a most 
elaborate and eminently useful volume, ‘ The Mining and Metal- 
lurgy of Gold and Silver’ in all parts of the world, has been 
produced by Mr. John Arthur Phillips, who is already well known 
by his ‘Manual of Metallurgy.’ Wo must content ourselves at 
present with this passing notice of the appearance of this splendid 
volume. Its importance is such that it demands from ns a careful 
examination at an early periofl. 

Several sets of experiments have been made on the different va- 
rieties of Safety Lamps in use in this country and in Belgium. One 
set was made some short time since at Newcastle, and more recently 
another set of similar experiments have been carefully carried out 
at Barnslev. The experiments in both cases consisted in exposing 
the safety lamps under trial to regulated currents of explosive mix- 
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tures of coal-gas and atmospheric air. When gas was made to 
travel through the box in which the lamps were placed, at the rate 
of 7*3 feet per second, all the lamps exploded — the ordinary Davy 
first, and the Stephenson last. In th(3 recent experiments of 
Messrs. Hutchinson and Wilson, at Barnsley, where the coal-gas of 
the gasworks was used, it has been suspected that some of the. 
results were due to olefiant gas in the explosive mixture employed. 
This would certainly render explosion more probable ; but all the 
experiments teach, us in an unmistakable manner that, as we have 
improved the ventilation of our coal mines, we have, by driving the 
currents of air more rapidly through the ways of a colliery, ren- 
dered that which was a safety lamp safe no longer, and the attention 
of the ingenious must be turned to the construciion of a lamp which 
shall resist the action of currents of explosive gases tmvelling at 
from seven to ten feet per second. The results of these experiments 
promise us the production of a modified form of the Stephenson 
lamp, which will be a real safety lamp. 

The Select Committee on Mining have made their report. They 
recommend that no boys should be (employed in any mine under 
sixteen years of age, and tliat the hours of labour should he regu- 
lated so as to allow the proper time for rest and recreation. 

The truck-system, still prevalent in some parts of the country, 
is to be repressed. Several new, and in some cases, it would appear, 
impracticable regulations as to the modes of working collieries are 
proposed. They also recommend that the present stafi of inspec- 
tors should bo increased — a recommendation to which there appears 
to bo a very general objection, unless the system of inspection is 
extended far beyond what was originally contemplated by the 
legislature. 

Metallurgy. 

There is not much to report of novelty in any of our Metallur- 
gical processes during the past quarter. 

The Wilson downward-draught puddling furnace, wliich is in 
action at the Bolton Iron and Steel Uonipany's works, is reported of . 
as giving most excellent results. It is said to be producing a ton 
of puddled blooms to a ton of coal, and tha t without smoke, and with 
a minimum waste of metal. Twenty-one hundi'ed weight and a half 
of pigs per ton of blooms has been reported. Further experiments 
are, however, necessary to establish this. 

The Metallurgical methods of Messrs. Whelpley and Storer are 
receiving so much attention in the United States and in Canada, 
that some notice of them cannot but be interesting to our metallur- 
gical readers. Dr. Sterry Hunt, F.K.S., of the Canadian Geological 
Survey, than whom there cannot be a more competent authority, 
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has written very folly on those processes, and from his paper we 
select the following para^phs : — 

1 . ‘‘ The first step in the treatment of ores is their sub-division, 
which is effected by two novel and ingenious machines, called 
respectively the breaker and pulverizer. The first of these consists 
of a horizontal circular table of heavy iron, forty-two inches in dia- 
meter, revolving about one thousand times in a minute, having 
bolted to its upper surface four or more radial bars or blocks of 
chilled iron, and surrounded by a fixed upright perforata! screen. 
The ore, in fragments not more than six inches in diamtiter, falling 
into this aperture, is broken by the revolving bars into dust and 
small grains, which are ejcxded through the perforated screen or 
curb, from which the larger particles are thrown back to complete 
the breaking. Such a machine with fifteen horse-power will break 
to the siz(3 of sand and coarse gravel eighteen or twenty tons of 
quartz or hard ore per hour. 

‘‘ The pulverizer Ls properly designated as an air-mill, and con- 
sists of a horizontal shaft, furnished with arms or paddles, which 
are made to revolve from one to three thousand times a minute, 
within an inch of the inner surface of a stecl-linal cylinder, varying 
from eigliteen to forty inches in diameter. The previously crushed 
ore is introduced through an opening in the centre of a plate, which 
covers one end of the cylinder, and is perforated with numerous 
small holes. 

2. The calcination of the pulverized ores is effected in what 
Messrs. Whelpley and Storer call the Water Furnace. This con- 
sists of a fire-tower, from twenty to thirty feet high, built of brick, 
with double wjills, and somewhat conical in form, being from three 
to four feet in diameter at the top, and from four to six at the 
bottom. Around its upper part are built four fire-boxes, opening 
into the tower near its summit, which is closed and connected with 
a large fan-blower. By means of this, besides an abundant supply 
of air, more or less heated by passing between the two walls of the 
tower, ore and find, in the state of dust, are carried downward into 
the furnace. Tlif3 effects obtained by the combustion of charcoal or 
other fuel pulverized and borne in a current of hot air are very 
surprising. The finely divided combustible being kindled by the 
flame drawn from tlie fire-boxes, burns in the descending current 
with great energy, and from the comparatively large surface exposed 
to tho action of the air, generates a great amount of heat, and, with 
an excess of fuel, an intense light. Tho great fiery blast, nearly 
filling tho tower, can at pleasure bo made oxydizing or reducing in 
its action, by regulating the supplies of fuel and of air. I liavo 
seen it at twelve feet from the top, so potent as to heat rapidly to 
whiteness two feet of a wrouglit-iron Imr an inch in diameter, and 
cause it, though supported at both ends, to bend like wax beneath 
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its own weight in thirty seconds after it was placed in the blast. 
The powerful heating effects which may be obtained by the uses of 
pulverized fuel are readily understood when we consider that a cubic 
inch of coal, reduced to particles one five-hundredth of an inch in 
diameter, will present to the action of the atmospheric oxygen a 
surface equal to not less than twenty-one square feet. 

“ The calcination of sulphuretted ores, however, requires but a 
comparatively low temperature, and an abundant supply of oxygen. 
The fire-tower of the Water Furnace, being heatecl to redness, the 
orej with or without addition of pulverized fuel, is driven by a 
small fan into the great current of air down the tower ; the sulphur 
and the base metals are rapidly oxydized and the calcined material 
falls into the water-tank beneath, while the current of air passes 
through successive chambers, built over this tank, and open to it 
beneath. This movement is aided by a large faii-wheel j^laced at 
the end of the series, which being furnished with paddles dipping 
into the water, produces in the final chambt'r a great amount of 
spray serving alike to precipitate the suspended dust, and promote 
the absorption of the sulphurous acid gas. The escape of the excess 
of this into the air, provided it is not required for further use, 
is prevented by a second spray-wheel beyond, supplied with milk 
of lime or some other absorbent. 

In the case of sulphuretted ores of copper, the water-tank is 
filled with a solution of the chlorids of sodium and calcium, by 
which, with the aid of the spray-wheel, the sulphurous acid is 
absorlwd, and the oxyd of copper converted into dichlorid. This 
beautiful process, devised by Messrs. Whelpley and Storer, I have 
submitted to examination, and have found that the redaction taking 
place may be represented as involving one cquivak'iit of chlorid of 
calcium, one of sulphurous acid, and two of cupric oxyd, and 
giving rise to one equivalent of sulphate of lime, and one of 
dichlorid of copper, 

QiCl + SO. + Cu, 0. = SCa 0, Cu.01. 

“ A solution of chlorid of calcium holding oxyd of copper in sus- 
pension, rapidly absorbs sulphurous acid gas, and if sufficiently 
concentrated, is converted into a white crystalline magma of 
gypsum and dichlorid of copper. This latter salt I find to bo 
soluble in a boiling hot solution of chlorid of calcium, which, how- 
ever, again deposits it on cooling, a reimtion which may probably 
be found available on a large scale in separating copper from some 
other metals. In ordinary cases, however, the precipitation of the 
dichlorid of copper in the furnace-tank is prevented by the presence 
in the bath of chlorid of sodium, in which, as is well known, the 
cuprous chlorid is readily soluble. 

‘‘ The calcined and oxydized ore falling into the tank, wliich 
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extends sixty feet or more beneath the fiimace and its chambers, 
is carried forward with constant agitation, by means of a submerged 
rotating helix, and at length fells into a well at the extremity, from 
which it is withdrawn, freed from oxyd of copper, but generally 
containing a small residuum of imoxydized sulphid, which, if of 
sufficient importance, is separated by a repetition of tlie process 
with the Water Furnace, or by a rapid calcination in a reverberatory, 
of the mass impregnated with chlurids, by which moans the residual 
copper left by imperfect burning becomes readily soluble in the 
sulphurous chlorid bath of the water- tank. 

‘‘ It will be seen tliat for snl])hnretted ores containing gold, the 
treatment in tlic fire-tower, with the aid of a bath of water only, 
affords a simple mode of desiil})hurizati()n, and leaves the gold 
particles in a stiite most favourable for amalgamation, while in tlie 
case of auriferous ores containing copper, a similar result may be 
obtained and the copper which is lost in the ordinary method of 
working such ores, recovered by means of the clilorid bath. 

“ It is claimol by the designers of this s(?ries of processes that 
copper can in this way be produced, at about one-third the cost of 
the ordinary method. The small consumption of fuel and tlie 
mechanical facilities afforded for handling j^^reat masses of material 
are such that the new method will probably be found esjx^ciar 
advantageous, in the treatment of low-grade m-es, in regions whe 
transportation is difficult and fuel scarce. The patentees have 
small experimental furnace, eighteen feet high, at East Bostf 
but are now erecting at the Harvey Hill Mine, near Quebe 
furnace thirty fe<.^t high, which it is expected will enable the 
treat fifty tons of seven per cent, oro in twenty-four hours.*' 

- -- 


9. PHYSICS. 

Light. — In a paper “On the Estimation of Star-colours,” Sidney 
B. Kincaid, Esq., has described a metro-chrome, or apparatus for 
measuring colour. It consists essentially of three parts: — 1, a 
lantern for the production of a constant light ; 2, a contrivance for 
imparting to that light the necessary colour, and so arranged that 
the proper tinge once produced, a record of it can be obtained, so as 
to enable it to be reproduced at any time ; 3, an apparatus to throw 
that coloured light into the field of the telescope as an artificial star, 
which can thus be viewed side by side with the imago of the real 
one. The source of light is a very fine platinum wire, rendered 
incandescent by a current of electricity transmitted through it from 
a Smee’s battery of two cells. The platinum wire is brought into 
the focus of a lens, so that the rays of light from the lantern issue 
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paraflel, and therefore come to a focus after passing through the 
object-glass of the telescope, at the same distance from it as those 
emitted by a star. The cnromographic part of the apparatus con- 
sists of a drum rotating about an axis. The drum has in it six 
e(][ui-distant radial openings — the alternate three of them trans- 
mitting the normal light of the lantern, the other three constructed 
so as to admit flat-sided stoppered bottles containing chemical 
solutions of different colours. The outer edge of each of the last- 
mentioned* apertures is graduated into ten parts, and each of them 
can be wholly or partially closed by means uf a radial shutter ; the 
other three apertures can be simultaneously closed, wholly or par- 
tially, by a triune radial shutter : the edge of one of them is divided 
into ten parts ; and as all are equally affected by the movement of 
tlie shutter, the reading ajiplies to the three openings. The drum 
is made to rotate so as to bring successively the different apertures 
in front of the. lantern ; and when the rotation is sufficiently rapid, 
the impression of colour produced on the retina of the eye will be 
that of a colour compounded of the colours of the solutions in the 
three alternate apertures, diluted by the white light transmitted 
lijirough the other three alternate apertmes. By a proper selection 
“tile solutions, and adjustment of the magnitude of the several 
tures by means of tln^ shutters, it will be possible to produce 
ct colour of a particular star ; and tlien the recjord of the 
lions employed, and of the dimensions of the several apertures, 
Tenable the exact reproduction of siuth colour at any future 
for comparison with the then colour of the star in question, 
emaining part of the appai'atus is a contrivance for throwing 
submiW of coloured hght into the telescope so as to produce, as 
place mlmentioued, the image of an artificial coloured star, 
calciumj^^ and very interesting microscopical object has recently 
f?^iS*^added to the available novelties for the cabinet. Mr. J. B. 
Dancer has made the curious discow ay, that when tlie ash or dust 
which collects in the flue of a fimiace is examined under the micro- 
scope with a power of 40 or 50 diameters, it is found to consist of 
ferruginous matter and crystallized suhstances, some particles trans- 
parent, others white and red. It contains also a number of curious- 
looking objects, which vary considerably in sizo and colour; the 
majority of these bodies are spherical, and when separated from the 
irregularly shaped particles forming the bulk of the dust, they 
become interesting objects for the microscope. Some are as perfect 
in form as the most carefully turned billiard balls, and have brilliant 
polish. Some are transparent crystal spheres ; others are opaque 
white ; many are yellow and brown, and variegated like polished 
agates or cornelian of different shades. There are others which 
look like rusty c^non balls; some of these have# an aperture in 
them like a bombshell, and many are perforated in all directions. 
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To obtain these objects, the dust should be washed in a bowl, and 
all the lightest particles allowed to float away ; the remainder consists 
of fragmentary, crystalline, and ferruginous substances ; mixed with 
these are the polished balls describol, which, under the microscope 
by a brilliant reflected light, look like little gems. To separate the 
spherical bodies from the irregular ones, it is only necessary to 
sprinkle some of this material on an inclined glass plate, and by 
gentle vibration the balls roll down, and can thus be collected. 
Mr. Dancer considers the transparent spheres to be silicates of 
soda or pofcxsh ; the opaque white are most hkely siheate of soda or 
potash, combined with lime and alumina; the y(dlow and brown 
are silicates coloured by iron in different proportions. The black 
globes are not all alike in composition ,* some of them are silicates 
coloured by carbon, others are iron balls coated externally with a sili- 
cate. Many of these rusty cannon balls are probably ferrous oxide, 
formed by the action of heat on the iron pyrites in the coal. There 
are also balls of black magnetic oxide ; the perforated shells are pro- 
bably ferrous sulphides. The globular fonn of these bodice suggests 
tliat they have been thrown oft' in scintillations, such as are seen 
during the combustion of iron in oxygen gas, and whilst in a fluid 
state they assume a spheroidal form. They are carried by the 
draught into the fltie, and being of greater specific gravity than the 
carbonaceous matter forming the smoke, they fiill before the current 
of air has reached the chimney. Some of the dust has been a con- 
siderable time in the flue, exposed to the intensely heated circulating 
flame ; the reducing action of this would probably convert some of 
the oxide into metallic iron. Many of these balls have the appear- 
ance of reduced oxides. The movements of these objects, caused by 
the approach of a magnet under the stage of the microscope, are 
somewhat amusing, and it is at times startling to see the crystalline 
objects, both spherical and irregular, exhibit magnetic attraction. 

That indefatigable experimentalist, M. Schonbein, has just made 
a further discovery respecting ozone. He finds that ordinary 
oxygen is without action upon the protoxide of thallium, while 
ozonized oxygen combines rapidly with this oxide, so as to form the 
peroxide of thallium, which is brown. Paper steeped in a solution 
of oxide of thallium and exposed to free air, would be an excellent 
ozonometric paper, if the carbonic acid of the air did not transform 
the oxide into carbonate, which passes more slowly to the state of 
peroxide, and blackens with difficulty under circumstances where 
strips of paper, iodized and starched, become coloured at the end of 
a few minutes in an atmosphere which contains a 1-2, 000,000th 
part of ozone. The comparison between the two papers has at least 
the advantage of proving that the coloration of the iodized paper is 
really producedmby the atmospheric ozone, and not altogether by 
nitrogen' compounds, as believ^ by many. 
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An apparatus for Ineasuring the different degrees of trans- 
parency of thts air has been lately described by M. de la Rive, of 
Geneva. According to M. de la Rive, the great transparency of the 
air before rain is due to the presence in the uir of a quantity of in- 
visible vapour, which renders transparent the numerous germs 
floating in the air, to whose presence light mists are attributed. 

Heat. — Gas has long been a common adjunct to English chemical 
, laboratories, and thanks to Mr. Griihn, the scientific man here is 
provided with a multiplicity of gas furnaces, for obtaining all kinds 
of results, from the slow evaporation of a pint of water to the fusion 
of ten ix)unds of iron. In Paris, however, gas furnaces are only just 
coming into vogue, and in their usual happy way our continental 
confreres are rediscovering many forms of apjmratus which are 
well known here. At a recent meeting of the Academy, M. Debray 
described two forms of apparatus for producing very elevated tempera- 
tures by means of common gas mixed with air. The first was said to 
be a form of M. Schlosing, modified by ]\I. AVisnegg ; the second, that 
of M. Perrot. If a certain number of Bunsen burners be united 
together so as to form one single jet of flame, without, however, 
complete incorporation, the heating power is most remarkable, pro- 
vided a sufficiently energetic and swift draught is given to it. The 
form of the furnace must also be varied, and tlie draught regulated 
according to circumstances. AVith an apparatus burning 70 cubic 
feet per hour, under a pressure of two or three inches of water, and 
without any draught but that obtaimd by^a sheet-iron pipe 6*^ feet 
high, M. Debray was able, in fifteen minutes, to molt 1*48 lb. of 
silver. It only takes half-aii-hour at most, when the operation is at 
full work, to melt and cast upwards of 2 lbs. of copper into a bar. 
Lastly, M. Debray melted several specimens of grey and white iron. 
A pound of a variety of cast-iron, wnich was considered very difficult 
to melt, was run in thiity minutes ; another piece, weighing 1 J lb., 
was melted in an hour or so. During the operation, the crucible 
can bo examined in the interior by the aid of a miiTor or a bucket 
of water, which can receive the metal in case of accident. There 
appear to be more points of novelty in this furnace than in most of 
the French adaptations, but it is very similar to Gore’s Gas Furnace 
in its effects, and not unlike it in principle. 

The evaporation of large masses of liquids, simple as it may appar 
on the small scale, is a formidable opration when many tons weight 
of liquid have to dealt with. M. E. Paripn,*at Wardrecques, St. 
Omer,,hajs invented a new process for the renewal of the surface of 
the liquid exposed in the state of fine division in contact with the 
air, or to the products of the combustion, according as the evapora- 
tion should take place with or without the aid of «^xtific^al heat. 
When the evaporation takes place by the aid of the temperature of 
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the air alone, the liqnids are divided into a small shower expos^ to 
the wind and sun. By maintaining them in this state we obtain in 
a small space, and one easy to cover when necessa^, the same 
results as the concentrftting basins and the graduating buildings 
give at great cost and with a vast extent of land. In the case of 
the employment of artificial heat, the waste heat from chimneys of 
factories is utilized in preference, and in the abs(mce of this any 
source of heat is employed if the products obtained have a sufficient 
value to pay the expenses. 

The artificial production of ice is a problem which has attracbd 
considerable attention of late years, and amongst the inventors of 
practically useful ])iece3 of apparatus, M. Carre is one of tlu^ most 
successful. He has now desc^rilxid some ii(‘W machinery for the pro- 
duction of cold, based upon the rapid evaporation of wiittT aided by 
an air-pump and sulphuric acid. The apparatiis wouLl be difficult 
to describe without the aid of diagrams, but we -may state that his 
air-pump is very cheap, and has worked without repair for eighteen 
months ; the receivers for acid are formed of an alloy of lead and 
antimony, which will resist for a numter of years the attack of 
’sulphuric acid. The pump is made of copper, and the sidcis aro 
constantly coated with oil. The valves are moved mechanically. 
The apparatus retains a vacuum for many months, and one kilo- 
gramme of acid at 66^ j)roduceS two or three kilogrammes of ice. 
Freezing commences tlu'cc or four minutes after exhausting. 

Electricity, — The theory of Grove's gas battery lias occa- 
sioned perhaps more discussion than that of any other instrumtuit 
of the electromotor class. When it was first described by the 
learned inventor, M. Schonbein made certain objections to ]\[r. 
Grove’s explanation of its action; but these did not attract the 
attention they deserved at the time, M. J. M. Gaugain has now 
arrived at the same conclusion as Schonbein, using a difierent mode 
of investigation. He only worked with one element at a time, and 
instead of measuring the intensity of the current, he measured the 
electro-motive force directly by the method of opposition. In this 
manner the influence of the modifications whi^ were successively 
introduced into the arrangement of the couple could be numerically 
estimated. The author explains how it is that Mr. Grove arrived 
at a different result to his own. Mr. Grove considered it indispen- 
sable that each of tfie platinum electrodes should be simultaneously 
in contact with one of the gases and the liquid beneath. M, Gau- 
gain finds, however, that when the platinum wires are immersed 
completely in the liquid, and therefore out of contact with the gas, 
the electro-motive force is exactly the same as when arranged 
according to Mr. Grove’s principle. It follows therefore that the 
action of the platinum only extends to th^ dissolved gas, and that 
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the vessels containing oxygen and hydrogen serve no other pnrpo^ 
than that of keeping the water over which they stand foUy satu- 
rated with gas. The author has found that the electro-motive 
force of the gas battery is not modified by replacing the oxygen 
vessel by one containing carbonic acid, and the general conclusion at 
which he arrives is tlmt the electro-motive force put into play in 
Grove’s battery is due exclusively, or almost so, to the affinity ex- 
erted between the oxygen of the water and the hydrogen condensed 
by the platinum electrode. 

A new force will have to be introduced into chemical physics — 
that of ca2)illarity. We notice it under the present heading, 
inasmuch as the effects appear to be more nearly allied to those of 
electricity than to any other force. M. Becquerel, sen., has been 
experimenting for some time on what he now terms capillary 
chemistry. He finds that chemical decomi)ositions take place under 
the influence of capillarity, and he thinks he has proved that these 
curious phenomena are produced under the triple influence of 
affinity, capilLirity, and electricity. To demonstrate the interven- 
tion of electricity, M. Becqufuel has made the following experiment : 
he immerses a split bell-glass, containing nitrate of cojiper, in a 
second ghiss, containing a solution of monosuljfliide of potassium ; 
then he dips the two extremities of a silver wire, one into the 
nitrate and the other into the monosulj)hide. A constant electric 
current is formed, and the deposit of silver is made, not in the 
capillfuy slit, but on the iron. When the wire is removed, the 
deposit is formed in the slit, and on the edges along tlie sides ojf the 
split bell-glass. The capillary a<‘tion is as po-werful as an electrical 
action. M. Bcoquorel has since improvc^d his experiments ; for the 
split bell-glass ho substitutes prisms of crystal juerced with a small 
hole ; the slit or fissure is replaceil by platc's of glass with edges 
ill contact, or even by sand, and ho has thus, obtained efiects of 
silvering, gilding, platinizing, and very remarkable deposits of gold, 
silver, nickel, and (;obalt. At one of the meetings of the French 
Academy he exliibited seveml sjiecimeiis of metals reduced and 
precipitated by capillary action. In order to answ er the objection 
that these phenomena of reduction or precipitation might be attri- 
buted to the action of the alkalies of the split glass tube, he has 
employed polished plates of rock-crystal pressed one against the 
other, so as to*^ leave only a very small interval ; he has thus 
obtained perfect reduction of several metals. The interval between 
the plates must be varied according to the different metals. For 
the reduction of gold, for example, the space between the plates 
must be less than that for copper. 

In an investigation on the inductive current of the* Buhmkorff 
coil, M. Blaserna, Professor of the University of -Palermo, has 
ornved at the following conclusions respecting the passage of 
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mduction currents : — 1. The time elapsed between the closing or 
the rupture of the circuit and the apparition of the current of 
induction, or the attraction of the armature for the bobbin of induc- 
tion, is inappreciable, being less than the fiftieth part of .a second. 
2. The current of induction, feeble at its commencement, increases 
little by little, then diminishes, and is extinguished in an interval 
difficult to determine. 

All who have experimented much at elcctrotj^ing have been 
troubled by a defect in the electro deposition of copper, which is 
sometimes seriously injurious, viz, its brittleness. M. Bouillet has 
found that a very small quantity of gelatin dissolved in the bath 
gives a copper of nearly equal malleability to rolled copper, whereas 
the pure bath only gives a porous, defective metal-like cast copper. 
The relative specific gravities of copper in different states are : cast 
copper, 8*78; laminated copper, 8*95; galvanic copper, 8*8G. 

Gutta-percha moulds arc exclusively used by the large firm of 
Christophle and Co., Paris. They are applied either cold by 
pressure with a lever, or by the hand. The mould is rendered 
conductive either by blacklciul, or silver, reduced irom the nitrate by 
nascent hydrogen. 


10. ZOOLOGY, ANIMAL PHYSIOLOGY, AND 
MOEPHOLOGY. 

Morphology. 

Occluding Apparatus of the Trachem in Insects , — Burmcister was 
the first who showed that insects have a means of closing up their 
trachea) so as to prevent all communication with the exterior. The 
subject has since been studied by Herman and Leonard Landois, 
and by W. Thelen. They have found an apparatus adai)ted for 
this purpose in all insects, consisting of an imperfect cliitinous 
ring (a mus<^jlo) ligament, and sometimes an accessory lever. 
Such an apparatus is placed in each main tracheal stem below, and 
independent of the stigma. Dr. H. I^andois and W. Thelen have 
recently pubhshed a joint memoir on the subject. The complexity 
of development of this apparatus they show varies very much in 
different orders of insects, and i \ the Neuroptera is reduced to a 
mimmum. In many cases it is so much developed, as to constitute 
a sort of larynx, and as such may serve as a vocal organ. The 
solid chitinous parts are always connected in such a way, that in a 
state of quiescence the tracheal tube remains open, and gives free 
entrance and exit to the air through the stigma. Muscular action 
is necessary to close the apparatus. This is effected in aU cases by 
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a fiingle mnsde, which differs in different species in the greater or 
less number of its fibrillsB. Dr. Landois and his colleague point 
out that a closing apparatus of some kind^ to the trachesB, must be 
required in all insects, inasmuch as the movement of the air in the 
tracheae can only be effected by the movements of the body or 
muscles, &c,, which, were the exit of the air at all times free, would 
have as great a tendency to expel it through the stigmata, or even a 
greater, than to force it onwards into the minute ramifications of 
the tracheal system. The memoir, which appears in Kolliker's 
* Zeitschrift,* is most bcautifutly illustrated, and contains de- 
scriptions of the ‘^occluding apparatus” of more than twenty 
insects of various orders. 

TXdaiive Size of Terehratulw . — The largest living species of 
Terebratula has been lately noticed by Mr. Davidson, who devotes 
himself to the study of the Lamp-shells. Eear-Admiral Sulivan 
dredged the specimen in question in the outer harbour of Port 
William, in the Falkland Islands, and has submitted it to Mr. 
Davidson, who considers it identical with the Waldheinia venosa 
of Solander. It is a remarkable thing that the largest Tere- 
bratulfie known occur in the crag strata, exceeding this s})ecies in 
length by an inch (W. venosa has been found 3 inches 2 hnes in 
length, and T, grandis 4 inches 2 lines). Very large species occur 
in Cetaceous beds, and still larger in Jurassic*, strata, but not so 
large as the Tertiary or the Eeccht species. In the Triassic and 
Palaeozoic periods only few and diminutive species occur. It is 
worth noticing that the very large species of all periods, whether 
belonging to the short or to the long-looped sub-genus, have a very 
marked similarity in the outline and form of their shells. 

A new Annelid from Dieppe, — Dr. Eichard Grreeff has found 
a new species of the annelid-genus Splicerodormn in the oj^ter- 
beds at Dieppe. Sphoerodorum is the name given by GBrsted to one 
of the strangest of Choetopodous worms. The little creature does 
not exhibit very well-developed foet-appeiidages, or a high form of 
cephalization ; but it is remarkable for the large globular capsules, 
containing coiled-up, worm-like bodies, which are disposed in series 
on the rings of its body. Professor Kolliker has shown that it is 
most probable that these capsular bodies are large glands. The 
species known to QEisted had only two of these warty processes on 
each body-ring, but that described by Dr. Greeli has ten. It 
differs, moreover, very greatly in size from the first knowm species, 
which is described as having a “ serpentiform” body two in<mes in 
length, while Dr. Greeff’s species is a stumpy little creature only 
two millimetres long. It is most probable that the new species is 
a very immature form. 

The European Hyalonema . — ^The Glass-Eope controversy is not 
yet ended, for while Professor Ehrenberg has given up his belief 



558 Chronicles of Sdenoe. [Oct., 

that Hyalonma is an artificial Japanese product, and Professor 
Max Schulte seems to gain most support in regarding them as the 
joint productions of a sponge and a polyp, Professor J. V. Barboza 
du Bocage is doing his best to prove that a European Ilyalonema^ 
is found off the coast of Portugal. In two letters to Dr. Gray, of 
the British Museum, he has given the names of persons (mostly 
fishermen) who have obtained altogether twelve specimens of 
Hycdonema for him, when engaged in the shark-fishery. Ho con- 
siders there can have been no fraud, as vessels do not siiil from the 
part of the Portuguese coast in question to Japan. Moreover, ho 
says that tlie fisliing people and others know i^liem as “ chicote do 
mar,” that is to say, “ sea-whips.” Altogether, the evidence seems 
to be in favour of the reality of Hycdonema LnsUanicum^ its 
occiuTence must be still regardt^d as a very strange and anomalous 
fact. Perhaps, b<3fore long, the distribution of Ilyalonema may Ix) 
shown to be very much wider than w%as supposed, and then the 
strangeness of a genus having representatives only in Japan and 
Portugal will disappear. 


Physiology. 

Regeneration of Limbs, — M. Philipeaux has been of late 
favouring the French Academy with various communications 
on the regeneration of limbs or organs of various animals, after 
amputation or excision. He has made a large series of experiments 
on the re-development of the spleen, and has fomid in all cases that 
it is not regenerated unless a certain portion has been left as a 
starting point for the new growth. So, too, with the fore-hmbs of the 
larger Newt ; when amputated so as to leave the basal portion intact, 
the limb was rapidly and entirely re-formed, but when the limb 
was removed with the scapula, nothing was produced but a cicatrix. 
M. Philipeaux has now made similar experiments on some of the 
Mexican Axolotls, which were hatched in the Jardin des Plantes 
last year. The experiments were made on ten individuals, five of 
which had the left anterior limb entirely amputated, and five the 
right anterior limb only partially so — that is to say, leaving the 
head of the humerus and the scapula. In all five of the first series 
there is now a simple cicatrix ; in all five of the second series, the 
whole limb has been completely regenerated. 

Muscular ContraciibiUiy, — M. Eouget has been studying mus- 
cular contraction, and has taken as his starting point the stem 
of the Vorticella. He repeats the well-known observations on that 
structure, and remarks that the state of repose in the Vorticella-- 
stem in its contracted condition is shown principally by its assum- 
ing this state when freed in any way from the bell-like body it 
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supports * M. Bouget then asks, Is this peculiar to the Varli- 
c^Bo-stem, or is it the condition of muscular contraction in all 
animals ? ” The matter is worth consideration certainly, and has 
been considered by many physiologists, who do not, however, all 
assume the identity of Vorticellarstems and muscular fibres. M. 
Bouget intends shortly to prove — 1st, that a recent hypothesis, 
acco^ing to which permanent contraction is essentially constituted 
by a series of successive shocks or vibrations, is in absolute contra- 
diction to well-observed facts ; 2nd, that a tendency towards extreme 
contraction is a property inherent in living muscular fibre, a neces- 
sary consequence of its structui’e and elasticity ; 3rd, that during 
life this tendency to contraction is combated by a cause of exten- 
sion which predominates during the repose of the muscle, is deve- 
loped in the exchange of the nutritive materials, increases with the 
activity of their access, diminishes or becomes extinguished by their 
exhaustion, and may bo momentarily suspended by all the excitants 
of muscular contractility — nervous action, heat, the electric 
shock, &c. 

Do the Hare and Eahhit breed together 'I — Dr. Pigeaux has 
been making some inquiries into this matter, and believes that 
never, or quite accidentally and rarely, docs the hare breed with 
the rabbit. The so-called ‘‘Leporides” are true rabbits, and not 
hybrids at all. The belief in tho existence of such a hybrid was 
prevalent among the ancients, and indeed is so among some 
moderns, but is merely due to the existence of varieties of the 
rabbit having somewhat the aspect of hares. By keeping hares 
and rabbits in confinement, and carefully managing them, ^brids 
may bo obtained, and a case is quoted by Dr. Pigeaux. It does 
not appear, however, tliat the mulo was fertile, and it was, more- 
over, an unsatisfactory creature in other ways, having from a 
culinary point of view neither the advantages of the hare's flavour 
nor the rabbit’s whiteness. 

* A hotter j3rv)of than the one given by M. Eonget is that Vortic^a (in com- 
mon witli many similur forms, and with tlio contractile parts of others) extends 
slmnly and contracts rapidly. We know well that if we wish to extend a ’Spiral 
spring, it is a slow process compared with its contraction.— The Editors. 
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THE BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

MEETING AT DUNDEE, September, 1867. 

The meeting which has just closed has rivalled in interest and 
number of visitors any of the previous northern gatherings, with 
the exception of the Aberdeen meeting, which was perhaps excep- 
tionally large, owing to the Presidency of the late iMnce Consort. 
Last year it was our duty to draw attention to the very high 
charges for lodgings made by the inhabitants of Nottingham : we 
are glad to say that no complaints of this character can jGairly be 
made against Dundee. The attendance in the Sections has been 
better than usual, and the earnestness of those who went for strictly 
scientific purposes was shown by the number of papers announced 
in each morning’s journal, and by the length and interest of the 
discussions which the more important of these papers elicited. 

The value of these autumnal meetings of the Parliament of 
Science becomes every year more and more apparent. The chief 
advantage, however, does not arise from a diligent attendance at 
the Sections, but from those impalpable influences which result from 
a lounge in the reception room — a picnic or excursion to some place 
of note in the neighbourhood— a look-in at the B.’s, the Red Lions, 
or the ’Eastern Club. Men, who before only knew each other in 
the pages of a scientific journal, here meet in friendly companion- 
ship, and the keen scientific antagonist becomes a personal fnend for 
life. A controversy which has b^n dragging on for years is settled 
by ten minutes’ personal explanation; and opponents who were 
rapidly approaching the orthodox scientific intensity of hatred, 
carry away from such a meeting mutual forbearance and respect. 
These are precious results, and if the Sections are of no other use, 
they have the inestimable advantage of drawing men of kindred 
pursuits together from all parts of the kingdom, and giving them 
an excuse for a week’s holiday under the convenient pretext of 
attending a scientific meeting. 

At the General Meeting which took place on Wednesday, the 
4th of September, the usual reports were read. One of these, the 
report of the committee appointed by the Council of the Association 
to consider the best means for promoting scientific education in 
schools, deserves more than a passing notice. The report, after 
pointing out that there is already a general recognition of science 
as an element in liberal education, and stating tmt general educa- 
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tion in schools ought to include some training in science, wept on 
to refer to the difficulties in the way of introducing science into 
schools,— difficulties which the committee, however, considered easily 
surmountable. With a view to the furtherance of the scheme, the 
committee made the following suggestions : — 

1. That in all schools natural science be one of the subjects to 
be taught, and that in every public school at least one iiatural 
science master be appointed for that purpose 

2. That at least three hours a week be devoted to such scientific 
instruction. 

S. That natural science should be placed on an equal footing 
with mathematics and modern languages in effecting promotions, 
and in winning honours and prizes. 

4. That some knowledge of arithmetic should be required for 
admission into all public schools. 

5. That the universities and colleges be invited to assist in the 
introduction of scientific education by making natural science a 
subject of examination, either at matriculation, or at an early 
period of a university career. 

6. That the importance of appointing lecturers in science, and 
offering entrance scholarships, exhibitions, and fellowships for the 
encouragement of scientific attainments, be represented to the 
authorities of the colleges. 

Usually the great feature of the meeting has been the Pre- 
sident’s address. This opportunity is generally taken for giving a 
comprehensive review of the progress of the various branches of 
science during the past year, and not unfrcqucntly speculations are 
indulged in, or old truths are put forward in so novel a light as 
to cause the address itself to be not the least valuable scientific 
memoir which the year has produced. Such was the magnificent 
inaugural speech delivered by Mr. Grove, the late President, whose 
key-word — continuity, introduced a subject of dissertation worthy 
of the author of the “ Correlation of Forces.” Tliis year the 
members of the Association have no such fruitful harvest of specu- 
lation to look back upon. The address was short, and was delivered 
by his Grace the Duke of Bucclcuch, without notes. Its delivery 
had no pretension to eloquence, and for the most part it consisted 
of apologies for the speaker s shortcomings. To quote one of the 
local — 

‘‘The address was an utter, hopeless, complete fiiilure, producing 
a blank sense of dismal disappomtment, deepening into one of 
painful pity for a man who had suffered himself to l>e placed in 
such a false position ; and after a few minutes, though it was a 
Duke that was speaking, it was impossible for those who wished to 
help his Grace to prompt anything which could be construed into 
geneml applause.” .... “The props of pride of place and 
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confidonco ib self broke down one after tbe other, and the nn- 
fortunate speaker went on stumbling unsupported through confused 
commonplace and feeble platitude.” 

Physical Science. (Section A.) 

The proceedings in this Section were opened by an introductory 
address, delivered by the President of the Section, Sir Wm. Thom- 
son, F.K.S. It was very short, and was delivered mainly to give 
the speaker an opportunity of adding his tribute to the memory of 
the great man whose loss all cultivatoi’S of physical science deplore. 
He said he should not attempt to give any account of Faraday s dis- 
coveries and philosophy — those live for us still. He wished he could 
put in words something of the image which the name of Faraday 
always suggested to Ids mind. Kindliness and unselfishness of 
disposition ; clearness and singleness of purpose ; brevity, simplicity 
and directness ; sympathy with his audience or his friend ; perfect 
natural tact and good taste ; thorough cultivation — all these he had, 
each to a rare degree ; and their influence pervaded his language 
and manner, whether in conversation or lecture. But all the^o 
combined made only a part of Faraday’s cliarm. He had an inde- 
scribable quality of quickness and life. Something of the light of 
his genius irradiated all with a certain bright intelligence, and gave 
a singular charm to his manner, which was felt by every one, from 
the deepest philosopher to the simplest child who ever had the 
privilege of seeing him in his home — the Koyal Institution. That 
light is now gone from us. While thankful for having seen and 
felt it, we cannot hut mourn our loss, and feel that, whatever good 
things may yet be in store for us, that light we can never sec again. 

It will be impossible to notice any but the more important of 
the pajiers read before the Sections, in the limited space which can 
be devoted to this subject. The report of the Lunar Committee 
was first brought forward by Mr. ulaisher and Mr, Birt. The 
objects originally contemplated in the appointment of the Lunar 
Committee were ; — 

1. The registration of craters and visible objects on the moon’s 
surface in forms prepared by the Committee. 

2. The construction of an outline map of four times the area of 
Beer and MMler’s, according to the plan proposed by Mr. Birt. 

3. The conducting correspondence on the subjects. 

The report gave a detailed account of the manner in which 
these objecte had been carried out. Some attention was devoted to 
the alteration which is supposed to have taken place in the crater 
LinnA Mr. Birt said that there was an opinion that this crater 
had been filled up by a volcanic eruption. 
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Prof. J. Clerk Maxwell read a pper on a real rnage sterepscope. 
In this instrument a frame containing a large single lens is placed 
in front of the pictures, and the observer stands about two feet from 
the instrument ; he then sees, just in front of the lens, a real and 
inverted image of each of the two pictures, the union of which 
forms the appearance of a solid figure in the air between himself 
and the apparatus. 

Dr. Balfour Stewart, Superintendent of Kew Observatory, read 
a paper “ On. the Behaviour of the Aneroid Barometer at different 
Pressures.” Experiments hatl lately been made with the view of 
ascertaining to what extent an Aneroid may be considered a reliable 
instrument when exposed to considerable changes of pressure, such 
as occur in mountain districts. By means of an air-pump, the 
Aneroids, when placed in a receiver, might be subjected to any 
pressure. A method of tapping the Aneroids had also, been devised, 
and by this means the experiments as to the deviation of the results 
given by these instruments were conducted with comparative ease, 
and with the gi’eatest accuracy. 

The next day Mr. Glaislier gave a report on luminous meteors, 
which was followed by an interesting discussion in which Pro- 
fessor A. Hcrschel said that the connection between comets and 
meteors had this year Ixjcn establishal without doubt. He W'ould 
not say that every shooting star was a comet. They were more 
likely the dissipated parts of comets — probably comets torn into 
shreds by the sun’s attraction drawing them into space. 

Some papers by Sir David Brewster on various optical subjects 
followed : one of these gave an account of experiments which, Sir 
David remarked, were sufficient to establish the almost incredible 
truth, tlait the colours of the soap bubble are not produced •by 
different thicknesses of the film itself, but by the secretion from it 
of a new substance flowing ov(t the film, expanding under the 
influence of gravity and molecular forces into coloured groups of 
various shapes,, and returning spontaneously, when not returned 
‘ forcibly, into the parent film. 

The President, Sir William Thomson, next read an important 
paper on a new electrical machine founded on induction and 
convection. The principle of the machine was that of the 
“ Successful Merchant,” who commenced his life with the capital of 
Jdt., and after a month’s persevering industry, realized the liandsome 
sum of £1, and continued to go on increasing his capital at a 
compound rate of interest. The object of the instrunient referred 
^to was not indeed to increase money, but electricity, and that 
increase was at a compound rate, 'Precisely in confonnity to the 
daw which applied to compound interest and the increase of the 
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successful merchant’s capital was the increase of ^electricity by this 
machine. Given the smallest quantity of electricity, and the 
instrument increased it at the rate of compound interest, and this 
increase went on at a perfectly uniform rate. But just as the 
capitalist finds that lie cannot always go on getting higher and 
higher Interest for his money, but miLst ultimately, perhaps, be 
content with 4^ per cent, instead of 5, so was it to some extent 
with this machine. When a very high charge was reached, the 
increase of the quantity of available electricity was not so great, 
owing to sparks passing in various parts of the machine, preventing 
the operator from retaining the full quantity of electricity which 
was got by it. There was great necessity for an easy-going electric 
machine, and that now shown fulfilled this condition. 

Two papers by Mr. Ladd were next read on some new magneto- 
electric machines ; and Mr. Claudet brought forward his discoveries 
in binocular vision, and his self-acting focus-regulator. 

The greater part of the proceedings in this Section on Monday 
consisted of a paper and discussion on the storm-warnings — their 
importance anti practicability ; and a resolution was carried unani- 
mously that this Section apply to the Council of the British Asso- 
ciation to make a communication to Her Majesty’s Board of Trade, 
urging them to institute arrangements for carrying storm-signals 
to be resumed. Colonel Sykes brought forward ample evidence to 
show that these warnings should be resumed. Mr. John Don, the 
President of the Dundee Chamber of Commerce, also spoke in 
favour of their resumption. Mr. D. Milne Holme, of Wedderburn, 
Dr. Balfour Stuart, the Duke of Buccleuch, Sir John Ogilvy, and 
others, took part in the discussion. 

The proceedings opened on Tuesday with some meteorological 
pafera, which were followed by several papers on electrical sub- 
jects. The chief subject of interest was the alleged correspondence 
between Newton and Pascal. Two papers were read bearing on 
the question ; one by Professor Hirst, stating some of the circum- 
stances attending the production of the correspondence before the 
Academy of France, and indicating grounds for receiving with ' 
caution this remarkable cMim that has. been put forward by the 
Academy — a claim which if established would transfer to Pascal 
much of the rfory that has been associated with the name of 
Newton. Sir David Brewster also read a short paper, pointing 
out that the correspondence was a forgery, almost unparaDeled in 
literary or scientific history. M. N. do Khanikof, a celebrat^ 
French Orientalist, made an interesting speech on the MSS. of 
Pascal, and spoke highly of M.. Chasles, who had brought the corres-, 
pondence referred to before the notice of the scientific public. 

Section A was the only one which sat on Wednesday, wheti«>^ 
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three papers were read. The first was a very important one, by 
Professor Wheatstone, “ On a New Telegraphic Thermometer.” 
The apparatus consists of two distinct instruments, connected only 
by telegraphic wires. The first is callal the questioner, the second 
the responder. With this apparatus the indications are not spon- 
taneously conveyed to the observer, but they must be asked for, and 
whenever this is done the indications will be immediately trans- 
mitted to him, however frequently the question is put. The uses 
to which this Telegraphic Thermometer may be applied, are, among 
others, the following : — the responder may be plac^ at the top of a 
high mountain and left there for any length of time, while its indi- 
cations may be read at any station below. Thus, if there should be 
no insuperable difficulties in placing the wires, the indications of a 
thermometer 2 )laced at the summit of Mont Blanc may be read as 
often as required at Chamouni. A year’s hourly observations 
under such circumstances wmld no doubt be of great value. If it 
be required to ascertain during a long-continued period the tem- 
peratiire of the earth at difllirent depths below its surface, several 
responders may permanently buried at the required depths. It 
will not be requisite to have separate questioners for each, as the 
same may be applied successively to all the different wires. The 
responder, made perfectly water-tight, in which there would be no 
difficulty, might be lowered to the bottom of the sea, and its 
indications read at any intervals during its descent. In the present 
mode of making marine thermometric observations, it is necessary 
that the thermometer should be raised whenever a fresh observation 
is required to be made. 

The next paper was one by Major Tennant, regarding the steps 
that arc being taken by the Indian Government to ensure extensive 
and correct observations of the total solar eclij)se of 1868. This 
will be seen to great advantage in India,* and the totelity will last 
almost the maximum 2 )ossible time — about fivo-and*a-half minutes. 
Arrangements will be made to obtain as many ihotographs as 
possible of the i)henomena of totality, and sj^cctrum-observations 
will also be made of the corona. 


Chemical Science. (Section B.) 

The President of this Section, Professor Thomas Anderson, 
opened the proceedings on Thursday, the 5th of September, bv an 
address, in which he passed in review the new theories whidh have 
lately l^en introduced into Chemistry, which have had the effect of 
unsettling the views formerly entertained without as yet introducing 
anything conclusive in their place. Dalton’s^ atomic theory has 
proved itself no longer sufficient ; it has done its work, and m the 
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future is less likely to act as an assistance than as a hin^lranco to 
progress. Sir B. Brodie’s theory is one from which the idea of 
atoms is excluded, although it is by no means incompatible with 
them. It is a system which involves a very great amount of 
hypothesis, for the assumption of the compound nature of certain 
of the elements is rendered necessary by Sir Benjamin s funda- 
mental hypothesis. The question muvst at best be considered as 
still svh judice, and the method is not likely to meet with general 
acceptance until it is supported by a much larger body of facts than 
those we at present possess. 

The most important piper read this day was one ‘‘On the 
Decay of Stone, its Cause and Prevention,” by J. Spiller. The 
author lias arrived at the conclusion tliat the corrosive action of 
sulphurous and sulphuric acids in the atmosphere, resulting from 
the combustion of coal-fuel, operates, in large towns especially, in a 
very destructive manner upon dolomite and the numerous class 
of limestones conunonly employed in our public buildings ; this 
chemical action, aided no doubt by the simultaneous attixek of 
carbonic acid and moisturci, and in the winter season further 
supplemented by the disintegrating effects of frost, furnishes a 
sufficient explanation of all the tacds observed. The best coal 
and coke contain one per cent, of sulphur, equal to 70 lbs. of oil 
of vitriol for every ton of coal burnt. This is the origin of the 
sulphates invariably present in the loosened crust of decayed stones, 
whether of calcareous or magnesian character. As a remedy for 
the decay of stone, Mr. Spillc^r proposes the application to the 
cleaned surfaces of the stone of an aqueous solution of superplios- 
phate of lime, — a salt remarkable for its action in hardening the 
surfaces of chalk, Caen stone, or other calcareous building stone to 
which it’ may be applied, either by brushing or immersion, and 
which acts ujwn the carbonate of lime in the stone, giving rise to 
the formation of crystallized diphosphate* of lime. 

The author brought forward some interesting results to record 
in connection with the treatment of Portland stone, which , serve to 
illustrate the increased hardness and strength, and the diminished 
rate and capacity of water-absorption, attending the employment of 
the superphosphate. The cost of materials employed in the treat- 
ment of stone according to this plan is very trifling, and bears but 
a small proportion to the cost of labour necessarily expended upon 
the cleaning and preliminary preparation of the stone before the 
solutipn can be applied. One gallon of solution will cover about 
300 feet superficial, when two coatings are applied upon Caen or 
Portland stone. The superphosphate employed must not contain 
any appreciable amount of sulphuric acid, and the specific gravity 
of the solution, when diluted for use, sliould be about 1,100. 
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Mr. Walter Weldon read a paper “ On the Regeneration of 
Oxide of Manganese in Chlorine Stills.” 

The author stated tliat the essential features of the process con- 
sisted, firstly, in the use of an artificial oxide of manganese, capable 
of liberating from a given quantity of hydrochloric acid about twice 
as much chlorine as could practically be obtained tlierefrom by 
means of a 70 per cent, native oxide; and, secondly*, in a simple 
method of reproducing the artificial oxide from the stilHiquor.” 
This recovery of the artificial oxide might be performed in the stills 
themselves, so that a charge of manganese, once placed in a still, 
might always remain therein, continually, generating chlorine ; and 
not only never requiring removal, but never undergoing diminution 
of properties, nor snfFering loss by waste. 

On Friday the following papers were read, “ On the Present 
Use of Lichens as Dye Stufls,’^ by Lauder Lindsay; ‘‘On the 
Determination of Nitrogenous Organic Matters in Water,” by 
Dougald CamplxJl. The latter paper proved that the method of 
estimating the amount of nitrogenous matter in water proposed by 
Messrs. Wanklyn, Chapman, and Smith, was erroneous. “ A descrip- 
tion of a new Ether Anemometer,” by Alfred E. Fletcher, Government 
Inspector of Alkali Works for the western districts. The construc- 
tion of this apparatus is based on the fact that a current of air 
passing across the open end of a straight tube causes a partial 
vacuum in it. An ap])Iicatiori of this principle is seen in a small toy 
in common use, in which a liquid is made to ascend several inchea 
in a vertical tube, by blowing through another tube across its open 
end. It rises by virtue of the partial vacuum caused by the current 
of air wliich crosses it. Dy the aid of this Anemometer the speed 
of any current of air in flues or chimneys can be measured by 
simply boring a liolc one inch diameter through the brickwork, and 
inserting two tiiljos, one with a Ixmt, the other with a plain straight 
end as already described, and making the necessary observation of 
the floats ; and in this operation neither soot, heat, nor corrosive 
vapours can prove my hindrance. So sensitive is the apparatus 
that on a wihdy day the effect of each successive gust of wind is 
observable, as it causes variations in the draught of the chimney. 
The instrument may be used as a wind gauge by fixing through 
the roof of an observato^ a small vertical pipe, presenting a plain 
open end to the wind. The lower end of tliis pipe brought down 
into the observatory and connected with the ether manometer 
would communicate the varying pressures due to the varying speed 
of the wind. 

On “ An Apparatus for indicating the Pix)sence and Amount of 
Fire Damp in Mines,” by Groorgo P. Ansell. The idea embodied 
in the apparatus was founded on tlie law of diffusion announced by 
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Mr. Graham, that gases diffuse in the inverse proportion to the 
square root of their densities, or, more popularly, that light gases 
diffuse more rapidly than heavy ones, Mr. Aiisell showed, by ex- 
periment, that when a tube closed at one end by plaster of Paris, 
was filled with common coal gas, the lighter part of the compound 
was rapidly diffused through tlio plaster, as was at once seen the 
yellow flame and slight cxiDlosion which ensued on bringing a lighted 
match close to the closed end. Hence, Mr. Ansell said, his propo- 
sition. In a pit the case is tlie reverse of that of the tube. There 
the gas is ready to escape into the galleries, and the apparatus must 
therefore be modified to suit the varying circumstances. The essen- 
tial parts of the apparatus may be described as consisting of an alarm 
bell and a telegraph needle — the former being rung and the latter 
deflected by an electric current, which was set in motion by the 
action of the dangerous gas. The means by which this was effected 
consisted of an iron cup, on which was fixed a disc of white Sicilian 
marble, standing on a U-tube, which contained a quantity of mer- 
cury. The marble here represented the plaster which closed the 
end of the tube in the first experiment, and through it the danger- 
ous gas was diffused. As it did so, the mercury was pressed up 
into the other extremity of the tube, completed the previously broken 
circuit, and an alarm was given by the ringing of the bell and the 
deflection of the needle. 

‘‘ Notes of Analyses of Gold Coins of Columbia, New Grenada, 
Chili, and Bolivia, with some Account of the (^orations of Gold 
Mining in Nova Scotia,” by George Lawson, Ph. D. The first part 
of this paper was principally devoted to the history and description 
of the gold coinage of the alx)ve-mentioned countries, with physical 
and chemical analyses. Some information was then given respect- 
ing the composition of the native gold of coining countries, and a 
useful list was appended, showing the principal gold coins of various 
countries, with their weights, fineness, and values, and a synopsis 
of the results of assays and analyses of native gold from the chief 
mines of the world. The author then proceeded to make some 
remarks on the process lately invented by Mr. Crookes, by which 
sodium amalgam is added to the mercury. He stated that he had 
experimented to a considerable extent on the effects of sodium 
amalgam, and found it to exert a very remarkable power in facili- 
tating the absorption of gold by mercury, quite independenUy of 
any action of the soda necessarily formed during the operation. 
The coating of the copper surfaces with mercury alone had been 
found practically to be a troublesome and tedious operation ; but the 
use of a little sodium amalgam added to the mercury enabled the 
coftting to be given by a simple rubbing without any waste of time. 
Some illustrations of the advantages of Mr. Crookes’s process were 
then given. It was stated that in some experiments undertaken in 
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conjunction with Dr. Krackowizer, formerly of Vienna, at the Lake 
Major Mines, a quantity of pyrites collected from the tailings (after 
passing through the mill in the usual way) was re-subjected to the 
action of mercury, to which sodium had now been added, and by 
this means the waste material from which all the gold was supposed 
to have been abstracted, yielded a fresh supply at the rate of five 
ounces of gold })or ton of pyrites. 

In the discussion which followed the reading of this paper, 
Mr. Crookes said fliat there was one thing which ought especially 
to be attended to in employing this process, and that was to avoid 
introducing too much sodium. Every failure which had come 
under his notice liad arisen ironi ignorance of the action which the 
sodium was intended to exert on the mercury. If too much were 
added it exerted a chemical action, reduced the iron, copper, lead, 
&c., which might be present in the ore, and loaded the mercmry 
^vith base metals, destroying its power of wetting gold, and causing 
it rapidly to flour away when triturated in a stream of water. If, 
however, oiJy a trace of sodium were introduced (say 1 in 1 0,000 
or 1 in 100,000), it acted pliysically mther than chemicjdly ; it put 
the mercury into a highly electro-positive state, and by greatly 
widening the electric interval between this metal and gold, increased 
their mutual affinity. 

A paper was afterwards read ^‘On certain new Processes in 
Photograifliy,” by J. Spiller. lie first d(‘scribed what is known as 
the Woodbury-type ])roc(‘SS. which is based on the insolubility of 
chromo-gelatiii aftf^r exposure to light, and upon the sutecquent 
action of w-iter upon a sensitive film, which lias been in different 
degrees influenced by insolation under an ordinary pliotographic 
negative. The depths of tint in the origiiifil are represented by 
variations in the thickness of the film of gelatin left unacted upon 
by water, and this dried may then be used as a matrix to produce 
a corresponding series of depressions upoja a surface of lead or type- 
metal by the aid of a powerful hydraulic press. The blocks so 
produced serve for printing off a great number of proofs when they 
are liberally “inked” with warm gelatin, highly charged with 
Frankfort black or other suitable pigment, and pressed down upon 
a smooth sheet of paper until the excess of ink is forced out on all 
four sides of the block, and so removed from the space constitaiting 
the picture, vthich, when set, is, lastly, protected with a varnish of 
collomon. A glass plate may be used instead of paper to receive 
the ink, and this, backed with another (opal) glass, gives an excellent 
r^ult, suitable for a variety of ornamental purposes. 

* Mr. Woodbury has lately perfected a modification of his mp- 
cess, which is applicable to the representation in high reUei of 
microscopic objects. The method consists in spreading a warm 
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solution of gelatin, containing a little sugar and chromate of potash, 
over a glass plate previously coated with collodion. The film sets 
on cooling, and is then placed in contact with* an ordinary photo- 
graphic negative of the microscopic objects to be delineated, exposed 
to light, submitted as before to the action of water, and the soluble 
portions washed away. When the surface-moisture has evaporated, 
a' mixture of plaster of Paris, containing a small proportion of alum, 
is poured over the relief to the thickness of half-an-inch, and left to 
set. When dry it will be found, owing to the alum in the plaster 
having hardened the surface of the gelatin directly on coming in con- 
tact therewith, to leave the gelatin easily, without any fear of adh^ 
sion. To give a finished appearance to the resulting casts, this 
intaglio, when dry, may be placed in a lathe, and a suitable lx)rdor 
turned on it, which will be represented in the resulting proofs by a 
raistid border, similar to what is seen on medallions or plaster casts. 
The name of the object may also be neatly engraved on the intaglio, 
to appear in raised characters on the reliefe. This intaglio should 
then be well waxed to fill up the pores, and is ready for taking any 
number of impressions in plaster ; or a better plan is to take one in 
plaster, and having smoothed away any defects to mould a reverse 
m sulphur, which will give a greater number of fine impressions. 

The author finally alluded to the subject of photolithography, 
as used in the photographic establishment of the War Department, 
at Woolwich. 

Mr. Crookes then described his New Polarizing Photometer.” 


Geology. (Section C.) 

Although a large number of valuable papers were communicated 
to the Geological Seetion of the British Association at Dundee, 
there were few which, from their ori^nality or largeness of con- 
ception, were calculated to leave a lasting impression on the minds 
of those present. There was no announcement of a new system of 
rocks — of a new theory of metamorphism — or of the annihilation 
of some generally received and cherished doctrine. The papers 
were on the whole fragmentary treatises on matters of detail — 
bricks and stones intended to occupy their special nitches in the 
temple of Science-^nd as such not without their value. Nor can 
we shut our eyes to the fact, that such must be the general 
character of the investigations of future geologists. Far bo it from 
us to assert that this branch of Science is incapable of presenting 
new facts, and of giving rise to new speculations, regarding the pafet 
history of the globe and its inhabitants ; but we are now sufficiently 
well acquaint^ with the order of succession of the groups and 
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formations of rocks to feel satisfied that there is no room for the 
establishment of any new system of strata, such as the Silurian, the 
Carboniferous, or the Triassic; nor can we suppose that future 
discovery will materially alter our views regarding the order of 
succession of life on the globe. 

The business of the Section was opened by a very instructive 
address from the President, Mr. A. Geikie, P.E.S., who, instead of 
drawing up a discursive essay on the science of (neology in general, 
limited his remarks — as we think wisely — to one special branch, to 
wliich his own attention has been specially directed. The subject 
chosen had reference to the successive periods in Geological time, 
during which there are evidences of volcanic a^ivity in the British 
Islands. In this address the author showed that from the massive 
feldspathic lavas and ashes of the Lower Silurian rocks, up to the 
great basaltic plateaux of Miocene age, most of our geological for- 
mations contain somewhere evidences of contemporaneous volcanic 
activity.” Commencing with the sheets of felstone and tuff of the 
Lower Silurian period in Wales, which were first described by 
Sedgwick and Murchison, and have been mapped and described in 
great detail by the Government Geological Surveyors, the author 
gave a graphic sketch of the successive outburats of volcanic activity 
during the Upper Silurian, Old Red Sandstone, Carboniferous, Per- 
mian, Triassic, and Tertiary Periods. To the Miocene stage Mr. 
Geikie refers the great trappean masses of Skye, the inner Hebrides, 
and the north of Ireland, as well as the dykes which traverse some 
of the rocks of the south-west of Scotland and . the north of 
England. This view, which is in opposition to that of the late 
Professor E. Forbes, who referred them to the Oolitic period, 
Mr. Geikie founds on the fact, amongst others, that in Mull, 
masses of porphyritic and trachyte-like rocks, with a united thick- 
ness of over 3,000 feet, overlie b^ with plants of JMiocene species. 
Before passing on from the address, we are desirous of calling the 
author^s attention to two points with reference to the age of certain 
outbursts of trap in England. Mr. Giekie may not be aware that 
in Leicestershire there is an instance of an outflow of trap which in 
all probability is referable to the Permian period. This rook occurs 
as a sheet of greenstone overlying unconformably the Coal-measures, 
and in turn overspread by Triassic strata, which are in no way 
affected by it. As it seems to have been erupted at a period 
between the Carboniferous and Triassic formations, it may be fairly 
referred to the Permian age, and is perhaps a solitary instance of 
contemporaneous trap of that period in England. 

The other fact is, the occurrence of a dyke of greenstone, 
cutting through and indurating the New Red Marl in North Staf- 
fordshire. The knowledge of this case may induce him to modify 
a statement in which he ^ys, “ I am not aware of any satisfactory 
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proof of contemporaneous volcanic rodcs amongst the Secondary 
formations of Britain, save in the red sandstone of Devonshire, 
described by Sir H. de la Beche.” The dyke here described must 
be refejrred in all probability to the Secondary Period. 

Of the papers relating to Paheontology, one of the most valu'^ 
able was that read by Dr. H. A. Nicholson, On the nature and 
systematic position of the Gra 2 )tolitidie.” The affinities of a &nuly 
of animals of which we have no living representatives will, in all 
probability, remain a vexed question amount naturalists. Pro- 
lessor Huxley places them amongst the rolyzoa, of the class 
MoIluscoiJa." Professor Owen amongst the Ilydrozoa, The 
researches of Dr. JficlioLson leads him to- the conclusion that the 
family forms a link k^t^veen the fixed and oceanic Hi^drozoa, and 
in this vie^Y he appeared to Ijc supported by Sir P. Egerton. As 
this piper will pjrohably be published in c.denso in some scientific 
periodical, it must be left to s];eak for itself, iilr. H. Woodward 
presented Ijis third report on tlio fossil Crustacea^ describing several 
new forms, a number of fine specimens of whi(*h were exhibited by 
Mr. Powrie, of lieswallie, and by Mr. 11. Slimon. Mr. W. Car- 
ruthers gave the results of his investigations on fossil Cycadese at 
Equisitaceoe, 

Much interest was excited when Dr. Oldham, P.lt.S., exhibited 
a large map showing the progress of the Geological Survey of India, 
and explained the order of succession of the formations of that part 
of the British Empire, and their correlation with those of Europe. 
Considering the enormous extent of territory, the smallness of the 
staff of surveyors, and the physical difficulties to be encountered, 
the extent of country completed within the last fifteen years is sur- 
prising. According to Dr. Oldham’s views the age of the Indian 
coal-fields, the whole of which are included between the parallels 
of 20'^ and 25° N. -is Upper Carboniferous, of a rather later 
stage than that of the true Coal-measures of Britain, and more 
closely allied to the “ fern-coal ” series of Silesia. We have some 
douhte as to the correctness of this view, at least of the age of the 
Silesian coal-fields, which are known to rest on limestones contain- 
ing large Producti and other fossils of the Carboniferous Limestone. 
Without entering farther on this inquiry, we here subjoin a brief 
summary of the formations of the Indian Peninsula, as described 
by Dr. Oldham, in ascending order : — 

1. Laurentian ? Granitoid Gneiss — highly metamorphic, and 

traversed by innumerable trap dykes. This is the floor 
* of all the other formations. 

2. Quartzose, micaceous, and homblendio rocks — much con- 

torted. 

3. Lower Silurian, or Cambrian. — Sub-metamorphio schists 
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and massive conglomerates of local rocks. These rocks 
occur in the Eastern Ghauts. 

4. Devonian, — The Vindhyan series, principally sandstones, 
distributed into four groups. 

Carboniferous.. — (a) Mountain -limestone of the Salt 
Bange, classified as such from the fossils collected by 
Dr. Flemning. 

(fe) The Talcheer series, sandstones of a peculiar 
character and colour, resting on a ‘^boulder b^,” or 
ancient shingle beach. 

(c) The coal-bearmg rocks of India, forming the coal- 
fields of Damuda, Nerbudda, &c. 

6. Permian ? or intermediate. — Beds wilih reptilian remains, 

representing, in Dr. Oldham’s opinion, the physical break 
between the Palaeozoic and Mesozoic periods of Europe. 
We have ventured to indicate it here as doubtfully 
Permian. 

7. Triassic — Upper and Lo\Yer. In this latter there are beds 

of limestone witli Geratites (Muschelkalk ?). 

8. liHiETic Beds — with characteristic fossils. 

9. Liassic Group — divided into an Ui)per and Lower Series. 

10. Jurassic Group — witli Gyeadesv.^ Divided into Upper, 

Middle, and Lower Stages. • 

11. Cretaceous Series — with fine forms of Ammonites and 
other shells. 

12. Eocene. — {a) Nummulitic limestones. 

(h) Fresh-Avater deposits of lakes ; over, and through, 
which sheets of lava have been erupted. 

13. Miocene. — “Laterite,” and other strata of several kinds. 

14. Pliocene. — Ossiferous Gravels, Clays, &c. 

15. Eeoent. — Gravels, Clays, and Mud of liivers, &c. 

It is impossible to look over the above great series of beds, so 
truly rejiresentative as they are of the European system, and pre- 
senting often in minute detail a marked correspondence with our own 
subdivisions and formations, without being struck with the wonder- 
ful uniformity of Nature’s operation^ in ancient times over vast 
portions of tne globe. The stratigraphical resemblances are also 
not less remarkable than the palaeontological, for the genera and 
some species of fossils of the Triassic, Liassic, and Cretaceous form- 
ations are identical with those of Europe. 

The raetamorphic origin of granite gave rise to a lively discus- 
sion, and several geologists pressed forward to make a public recan- 
tation of the erroneous doctrines they had once maintained on a 
subject on which some light was thrown during the discussion of 
Dr. Bryce’s paper ‘‘ On the Granites of Arran,” The author 
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maintained that the two kinds of granite, the cxmrse and tlie fine, 
in that island, had been erupted at different periods^ and that tho 
difference in their texture arose from the difference in their ages. 
This view, however, was opposed by Mr. E. A. Wiin^h, who nad 
accompanied Dr. Bryce during his exnloi*utions, and ^preferred to 
explain the difftTonces in question by tho differences in the texture 
of the original strata previous to metamorphism, a view which 
appeared to meet with general support. 

While on the subject of Physical Geology we may refer to two 

E ipers, by Mr. E. Hull, F.K.S., relating- to the NorLh-W(‘st of 
nglaiid. In the fii*st of these the .author sliowed that tho Car- 
boniferous “sedimentary” rocks originally attained in the neigli- 
Ixmrhood of Burnley, along the Pontile liange, a tliickness greater 
than in any otlier part of J>ritain, and pnxluced sections of tlio 
strata, ill this and otlier districts, in confirmation of his views on the 
south-easterly attenuation of the Oarhoiiitcrous “ Kcdiiiientary ” strata 
of the north of England. Taking four sections along a soutlir 
easterly line from Pendlo Hill, the following were stated to be the 
comparative thicknesses : — 


! 

• i 

North 1 

Lancashire, j 

South 

Lancashire, j 

North ! 

1 Staffordshire. 1 

TjeiccfcUfrshire. 

Coal-measures • . • 

8,260 

7,630 

6,000 

2,500 

Millstone Grit Series . 

i 5,500 

2,500 

1,000 

50 

Yoredale Series . . 

5,020 

2,000 

2,000 

50 


1 18,780 

12,130 

9,000 

2,600 


The calcareous members are excluded from these sections, as having 
been deposited on a different plan. 

In his second paper, Mr. Hull endeavoured to show that thcro 
were three consecutive periods of disturbance of great force affecting 
the Carboniferous districts of Lancashire. The first and the earliest 
took place before the Permian period, and jiroduced the ujihcaval 
of the Lower Carboniferous rocks along the northern boundary of 
the Lancashire and Yorkshire coal-fields. The second resulted in 
the separation of the Lancashire and Cheshire from the Yorkshire 
and Derbyshire coal-fields, by the upheaval of the Lower Carboni- 
ferous rocks along “ the Backbone of England ; ” and might bo 
referred to the close of the Permian, or Palaeozoic period. The 
third had produced the system of north-north-westerly faults which 
traversed the coal-fields, as well as tho Permian and Triassio form- 
ations of Cheshire. This system of disturbances the author con- 
sidered to be referable to the close of the Jurassic period. The 
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, directions of each of these three lines of disturbance were stated to 
correspond to the sides of a triangle, as follows : — 

The 1st. (Pre-Permian) lay in a directicm. . E. 20® N. 

The 2nd. (Pre-Triassic) „ . North — ^uth. 

The 3rd. (Post-Jurassic) „ . N.N.W. 

The amount of denudation which took place in some districts of 
Lancashire during the i&rst period was shown to have been in some 
cases prodigious. As an example: according to the calculations 
of the author and Mr. Tiddeman, his colleague on the Geological 
Survey, strata no less than 20,000 feet in thickness were swept 
away in the vale of Clitlioro before the Permian period. 

An interesting discussion took place in reference to Eskers^’^ 
which is a name given to those lines of gravel found in various 
parts of Scotland and the North of England. Mr. Milne-Home, in 
dcjscribing a remarkable one in the valley of the Firth of Forth 
■ — which is clearly indicated on the Ordnance maj) — compared it 
with certain banks found by soundings under the Straits of Dover, 
as shown by the xldmiralty charts. The direction of these sub- 
marine banks is found to correspond wdth that of the tides, and Mr. 
Milne-Home suggested that the Eskers of the valley of the Forth 
had been formed when that valley existed jis a strait from sea to sea 
across Scotland, along which the tidal currents flowed. 

In tracing the line of an old sea-terrace inland in the same dis- 
trict, Mr. Mifiie-Homo stated that its surhicG was found to ascend 
towards the interior from the coast. Sir C. Lvell corroborated this 
observation, and stated that MM. Bravais and Martin had ascertained 
tliat along the coasts and fiords of Norway the old sea-beaches 
attain an elevation inland many feet higher tlian along the coast. 
In order to account for this. Sir C. Lyell threw out a remarkable 
suggestion, lieferring back to the period wlion these terraces were 
in course of formation, and the land was submerged to a greater 
extent than at present, it seemed probable, owing to the proximity 
to the Glacial Period, that the mountains of the interior were 
covered by enormous masses of snow, which would exert naturally 
an attractive power on the winters of the fiords, drawing them up to 
higher levels in the interior of the country, and producing a cor- 
responding rise in the position of the old beaches. 

Mr. G. W. Peach, whose discovery of Lower Silurian fossils in 
the limestones of Duirness led the way to the reconstruction of the 
Geological map of the Highlands of Scotland, and enabled Sir 
Eoderick Murchison to add to his many honours as an original 
explorer by the establishment of the Laurentian system as the base 
of the British formations, was pr^nt at the Section 0, and read an 
interesting paper on some new forms of fishes from the Qld Red 
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Sandstone of Caithness. Mr. Pengelly, P.R.S., the leader of the 
band engaged in the exploration of Kent's Cavern, Devonshire, 
producal additional evidence, if such can be required, that man was 
a contemporary with the mammoth in the Dritish islands. Mr. 
George Maw, F.G.S., exhibited some very nature-like drawings of 
the Cambrian rocks of Llanberris Pass, lately exposed to view in 
the new railway-cutting conneetiiig that pass with Carnarvon. In 
onu of these sections an apparent unconformity was observable 
between two series of slate rocks, wliich, if confirmed by subsequent 
investigation, will prove a new feature in the Geology of that 
district. 

We regret that space will not allow of further observations on 
several interesting papers, such as those of Dr. Collingwood on the 
coal-beds of Formosa, and Dr. C. Le Neve Foster on the Mines of 
magnetic iron-ore near Philipstadt in Sweden. Several jDapers of 
value received but scant attention, owing to the numbers which 
were set down for reading, and the shortness of the time which, 
could be allotted to them for the purpose. Should tliis occur on 
future occasions, it may be necessary for the Committee to exercise 
discretionary power in rejecting some communications of minor 
importance, or such as deal with subjects of a purely speculative 
character, in order that due time may be given to those of a more 
substantial nature, and which contain observations new to Science. 


Biology. (Section D.) 

Section D this year met in two departments, one of Zoology 
and Botany, the other of Anatomy and Physiology. No applica- 
tion was made for an Anthropological department, and consequently 
no such department was formed. The authorities of Section E 
were averse to the formation of a separate Anthropological depart- 
ment, because Anthropology forms one of the most attractive and 
important subjects in their own Section. Next year it is not at all 
improbable that Section E will receive a new title indicating this 
fact, and Geography will’ very properly bo made subordinate. A 
misunderstanding as to the suppression of the department somehow 
or other arose amongst the local Anthropologists, and the Dundee 
papers contained accounts of “ indignation meetings" and an ‘‘ An- 
thropological conference " to be presided over by Dr. Hunt. Matters 
were, however, eventually set right and the indignant persons 
acceded to the arrangements of the Association. Dr. Snarpey, 
Sec. E.S., Professor of Physiology in University College, London, 
was President of the Section, and k^t to the department of 
Physiology and Anatomy; whilst Mr. Cfeorge Busk/ F.B.S., took 
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the chair in the department of Zoology and Botany. Sir John 
Lubbock, Mr. Alfred Wallace, Mr (iwyn Jeffreys, Professor 
Newton (Cambridge), Professor Balfour (Edinburgh), Dr. Hughes 
Bennett, Professors Turner, Michael Foster, Cleland, Allen 
Thomson, and Dr. Kichardson were amongst those who took part 
in the discussions. On Thursday morning the proceedings of the 
Section were commenced by an address from the President. Dr. 
Sharpey gave a very interesting account of the recent progress in 
Physiological Science, alluding to new discoveries, and the apph- 
cation of new instruments of research. He dwelt on cerhtin 
practical matters, which he considered of great importance, such as 
the publication of records of progress, and of good and careful 
illustrations to memoirs. Besides having sci(intific functions, the 
British Association was tlie means of bringing together men in 
friendly intercourse, which he considered one of its most important 
offices. 

Taking the reports and papers as we have done before in order 
of subjects, we commence with tliose on General Zoology and 
Botanv. Mr. Spence Bate, P.Ii.S., read his “lieimrt on the 
Marine Fauna and Flora of the Southern Coasts of Devon and 
Cornwall.” He submitted lists of the various Mollusca, Annelids, 
and Fishes which had been obtained ; his own attention had been 
directed to the Crustacea, of which ho described some new species, 
and some higlily interesting larval forms. 

Mr. Gwyn Jeffreys, F.E.S., read his fourth report ‘^On 
Dredging among tlie Shetland Isles.” He recorded the occur- 
rence of many interesting forms of Mollusca ; and a preliminary 
report on otlicu* classes of marine animals, obtained by him, was 
furnished by the Eev. A. M. Norman. Dr. MTntosh stated that 
Mr. Jeffreys had obtained for him a very fine lot of Annelids 
from Shetland, which filled 118 bottles, and juomised to be one of 
the richest collections yet obtained. Mr. J(‘ffreys, in his report, 
made some remarks on the large size attained by species of Mollusca 
when living in boreal seas, as compared with that which they 
exhibited in more southern latitudes : he also drew attention to a 
ferret's tooth and some fragments of bone which had come up in 
the dredge ; they had especial interest, as lx>nes were hardly ever 
found in this way, and opened up the question of the corrosive 
action of the sea and, its relation to the preservation of bones in a 
fossil condition. Mr, Busk considered this as a very important 
inquiry in relation to the antiquity of man ; and suggests that 
experiments should be mode as to tne time and conditions of cor- 
rosion by the sea. Dr. Giinther drew attention to the occurrence 
of some Madeiran species of fish amongst those obtained off Shetland. 
He could only accoimt for their presence by the existence of a 
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current running up from the latitude of Ahidt'im along ili(3 west 
coast of Iceland, and bending eastwartls tuwiiicls Scandinavia. 

Dr. McIntosh read* some notes on Annelids Iroin the I bibridrs, 
obtained by Mr, Jeftreys last year, amongst which were some new 
and interesting forms. The same gentleman also read a paper 
“ On the Marine Fauna of St. Andrew^s/' which ho had most 
carefully explored. To the Annelids and Turbollarmns he had 
specially devoted his attention, and he exhibited some excj^uisitely 
finished drawings of these animals, which were highly eulogized by 
Mr. E. W. Cooke, 1R.A., who was present. He had obfciined 1 04 
species of Annelids and Turbellarians frcmi St. Andrew's, of which 
several were new to Britain, and some new altogether. 

Dr. Cuthbert Collingwood had no less than five? papers on 
mai’ine animals, which he had briefly oterved in his recent voyage 
to the Cliinose seas. They were as follows : On Pelagic Flouting 
Animals observed at Sea ; “ Notes on Oceanic Uydrozoa ; 

“ Observations on the Habits of Flying Fish ; “ On Tnehodesmium, 
or Sea-dust;” and “On some remarkable Marine Animals observed 
in the China Seas.” These papers were chiefly inter(‘sting as 
containing personal observations on the habits of the creatures 
mentioned. Dr. Collingwood had a largo collection of specimens 
in spirits which he submitted to examination. 

Dr, fencer CobWd, in a paper ‘‘ On the Entozoa of the 
Common Fowl and of Game Birds, gave his reasons for believing 
that the grouse disease was not in any way due to the presence of 
Entozoa. He described the species of flat, round, and tape-worms, 
which are to be found in these birds. His paper caused some 
discussion, in which the Kcv. H. B. Tristram and Mr. Busk agreed 
in condemning the destniction of birds of prey by the game-keepers. 
Falcons and hawks act as natui*e's >police, and check the spread of 
disease and epidemics amongst birds by killing off the weakly 
individuals of a covey. 

Mr. C. W. Peach, a veteran zoologist who has done very much 
good work in dredging and exploring, read a paper On some New 
Britisli Naked-eyed Medusae ; ” and another “ On the Fructification 
of Griffithsia Corallina,” found by him in Shetland. 

Professor Alfred Newton read a “ Supplement to the Eeport on 
the Didine Birds of the Mascarene Islands.” The grant given by 
the British Association had been spent by Prof. Newton's brother 
in the most satisfactory way, for he had before him almost complete 
skeletons of the Dodo of the Island of Eodriguez, — the Solitaire. 
When the skeleton of the Didus ineptus of Madagascar had become 
known such a very short time since, it was highly satisfactory to 
obtain such complete eVidoiico with regard to this allied speedes. 
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Legiiat, wlio figurod the bird some two hundred years since, men- 
tioiunl tliat at the tip of the wing v/as a hard knob, as big as a 
musket ball, with wliich the l>ird could strike. The bones obtained' 
by Professor Newton completely confirm this account, for a large 
bony knob is present on the free end of each wing-bone. Professor 
Newton considers that his new material quite justifies the establish- 
ment of the genus P<52:ojpAajf;a, proposed by Strickland on the very 
slender evidence he had at hand a few years since. The Dodo of 
Beunion yet remains to be investigated, and the French naturalists, 
it is hop^, will search out its remains. Mr. Busk remarked on 
the wanton destruction of the Dodo by men, and animadverted on 
similar destruction of rare animals and birds in our own country. 
Prof. Newton believed that the Dodo in Eodriguez had been de- 
stroyed by the herds of pigs which the sailors had left there, — ^a fat 
awkward bird like the Dodo would have but small chance against a 
hungry boar. 

There was a fair number of papers on the occurrence, &c., of 
various plants. Mr. Carruthers, of the British Museum, read a 
paper on The British Fossil Cycadese,” in which he described some 
new genera and species, and pointed out the relation of the fossil 
Cycads to living plants. 

Passing on (as our space compels us to do) we come to papers 
on Anatomy. 

-Dr. Anton Dohrn, of Jena, made a highly interesting conimuni- 
cation On the Morphology of the Ai’tlu’opoda.” He was only 
able briefly to give the results of some extended researches in 
wliich he had been seeking to adopt the Darwinian hypothesis as 
a basis of classification. He believed that all Crustacea, Insects, 
Arachiiida, &c., could be traced to a single parent form, which they 
each reproduced at one or other period of development ; this form 
was identical with the larva of Cirrip^es ; and he gave it the name 
Archizoea. All Arthropods had originally sprung from such a 
parent; and he endeavoured to show further how the various 
groups of that sub-kingdom were related in their descent. Glassifi- 
cation moans a genealogical tree to the disciple of Darwia; and the 
doctrine of “ types ” to him becomes intelligible. Sir John Lubbock 
and Mr. Spence Bate discussed certain parts of the paper, at some 
length. 

Sir John Lubbock read a p^er ^'On Some Points in the 
Anatomy of the Thysanura.” Sir John has been woi;tog for some 
time at the Springtails, on the British forms of which group he is 
preparing a monograph for the Bay Society. Some of the drawings 
for this work, very beautifully coloured, were shown. 

Mr. Bay Lankester described some new and important points 
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in the Anatomy of the Limpet which he had been investigating 
with Professor KoUeston, of Oxford. 

Professor Turner, of Edinburgh, read a “ Contribution to the 
Anatomy of "the Pilot Whale.” He described the anatomy of the 
stomach, the distribution of the great arteries which arise from the 
arch of the aorta, and some features in the cervical vertebras of a 
specimen which he had dissected during tlie spring and summer of 
tnis year. The stomach of the pilot-whale was compared with 
that of tlie porpoise, and it Avas pointed out that in the former a 
great(U' number of compartments existed than in the latter. 

Sir Duncan Gibb read a papc'r ‘‘On the Influence of Pendency 
of the Epiglottis upon Mankind at large.” He had found that 
about eleven per cent, of Europeans laid the (‘piglottis lianging 
down over the windpipe instead of erect; and he believed tliat 
such a condition prevented clearness in singing and speaking, and 
also produced a sluggishness of disposition, in consequence of 
retardation of respimtion. Of 280 Asiatics (male and female) 
examined by him, all had a more or less pendent epiglottis, which 
was a very startling fact ; and was probably counectal with their 
incapacity for fine singing. 

Professor Allen Thomson exhibited some “ Microscopical Pre- 
parations of the Cochlea, of the Pietina, and of Teeth of Fossil 
Fishes.” He made a very important suggestign at the same time. 
Members of Section D had often found the inconvenience of ex- 
hibiting their microscopical specimens on the platform of the 
meeting room, where proper attention could not bo paid to tliem, 
nor discussions entered upon in a satisfactory way. He proposed 
that at the next meeting of the Association a room should be set 
apart for microscopes, where members could examine specimens at 
their leisure, and confer with one anotlier concerning them ; other 
specimens of microscopic anatomy were exhibited by Professor 
Cleland, Professor Turner, and Dr. M. Foster. 

We come now to the third head under wliich we arrange the 
papers read, vh. Physiology, the raason why structures and species 
exist, and how they exist. 

Mr. Wallace had a most interesting paper " On the Eelation 
between Sexual Diflerences of Colour and the Mode of Nidification 
in Birds.” He ran over in detail the principal species of birds, 
having the female as beautiful and brilliant, or as conspicuous as the 
male. In ca|ies where the female has this conspicuous appearance, 
the nest always conceals the female, and in cases where the female is 
of a dull colour, the nest exj^^ a considerable portion of the sitting 
bird. When the male bird is less brilliant than the female, it is 
found that the male j^rforms the duties of incubation. There thus 
seems to be a connection between the colour of the different sexes 
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of birds and the sitting over the eggs. There are some exceptions 
to this generalisation, but they can be easily explained, for these are 
generally protective colours. Mr. Wallace considered that Darwin’s 
principle of natural selection most aptly explained this connection 
of colour and nests. 

Mr. E. Bay Lankester drew attention to the Boring of Lime- 
stone by Annelids ” in a brief paper. He stab^d tliat, in the dis- 
cussions concerning the boring of Molluscs, no reference had been 
made to the boring of Annelids — indeed, they seemed to be quite 
unknown — and brought forward two cases, one by a worm called 
Leucodore^ the other by a Sdhella. Leucodore is very abundant 
on some shores, where boulders and pebbles may be found worm- 
eaten and riddled by them. Only stones composed of carbonate of 
lime are bon^d by them. On coasts where such stones are rare, 
they are selected and all others are left. The worms are quite soft, 
and armed only with horny bristles. How, then, do they bore ? 
Mr. Lankester maintained that it w^as by the carbonic acid and 
other acid excretions of their bodies, aided by the mechanical action 
of the bristles. The selection of a material soluble in these acids 
is most noticeable, since the softest chalk and the hardest lime- 
stone are bored with the same facility. This can only be by 
chemical action. 

Dr. MTntosh descrilx'd a series of Experiments with Poisons, 
&c., on young Salmon,” in which he detailed the action on the 
heart, &c., of Aconite, Digitalis, Chlorine, and otJicr poisons. 

Dr. Ogilvie described the Adaptation of the Structure of the 
Shell of the Bird’s Egg to JRespiration.” He pointed out, in dia- 
grams of various egg-sliells, the existence of porCvS similar to the 
stomata of the leaf of a floating water-plant, the resemblance be- 
tween which structure and an egg-shell is very remaricable. 

Dr. B. W. Kicliardson had three papers, — one, his Report 
on Methyl Com])Ounds,” in which he descri]>ed the physiological 
action of several bodies allied to Cliloroform, and recommended the 
Bichloride of Ethylene as a substitute for that anaesthetic. In 
another, On the Coagulation of the Blood,” he renounced the 
Ammonia theory, which he pUt forward some years since, and for 
his essay on which he gained the Astley Cooper prize medal. He 
now substitutes another hypothesis connected with some peculiar 
notions of his own on heat. In a third pa^r, he describe some 
“ Effects produced by applying extreme C5old to certain Parts of 
the Nervous System.” By means of his Ether-spray apparatus he 
froze his arm and produced anaesthesia ; he also produced torpor in 
a frog by freezing the brain ; and he described experiments in 
which he had frozen verious parts of the brain in birds — the freez- 
ing acting as effectually os excision, or even more so. The Ether- 
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spray might, he considered, without doubt, be made a valuable 
means of research in this manner. 

Dr. Gr. Robinson, in a paper oir Certain Effects of the Concen- 
trated Solar Rays upon the Tissues of Living Animals immersed 
- in Water,” tried to show that it was not the calorific effect by 
which aquatic animals were killed when ‘placed in a focus of sun 
light, but some other aedinic or electric action. 

Professor Hughes Bennett read two papers, one being an 
account of “ New Investigations to determine the Amount of Bile 
secreted by the Liver the otlier, on “ Protagon,’’ a body which 
may be obtained by treating yolk of egg with alcohol — the chemical 
composition Dr. Bennett does not appear to know. This Protagon 
when placed in water assumes “ cell-forms,” and re-acts with acids 
and other re-agents, as many cells do. 

Mr. E. Ray Lankester read a paper on “ Observations with the 
Spectroscope on Animal Substances,” and obtained a grant of 15?. 
to continue his researches. 

Other Physiological papers were, by Dr. Polli, “ On the Antiseptic 
Properties of the Sulphites ; ” by Mr. \yesley Bennet, On the 
Influence of Fluids on the Body ; ” by Mr. Wentworth Scott, ‘‘ On 
the presence of Quinine and other Alkaloids in the Animal 
Economy ; ” by Mr. Dunn, ‘‘ On the Phenomena of Life and Mind ; ” 
and by Mr. Melville, ‘‘ On Life — its Nature, Origin, &c.” The last 
two papers were highly metaphysical, and called forth considerable 
discussion, though hardly rightly telonging to Physical Science 
at all. 

We now have briefly to mention certain papers read whi(ih are 
of (k)nsiderable importance, and come under our fourth heading of 
Practical papers. 

They are — Mr. Andrew Murray, “ On the Future Administration 
of the Natural History Collections of the British Museum ; ” Mr. 
W. Brown, “ On the Claims of Arboriculture as a Science ; ” Dr. 
Lauder Lindsay, ** On the Conservation of Forests in our Colonies ; ” 
‘^On Lichen Growth as a Criterion of the Age of Prehistoric 
Structures On Lichen Growth as Detrimental to Forest and 
Fruit Trees; ” "On Plant Acclimatization in Scotland, with special 
reference to New Zealand Flax Dr. Grierson, " On the Destruction 
of Plantations at Drumlanrig by a species of Vole ; ” Rev. H. B. 
Tristram, On the Zoological Aspects of the Grouse Disease ; ” Sir 
ifaraes E. Alexander, " On the rreservation of Fishing Streams.” 
Mr. Murray advocated the ajmointment of a single Crown minister 
who should be responsible for the management of the British 
Museum, instead of the irresponsible board of trustees who govern 
it now and who cannot be got at. He also advocated the exdiange 
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of duplicates and the better payment and increase in numbers of 
the staff of curators. Mr. Wall^, Mr. Busk, Mr. Carruthers, and 
others took part in a highly interesting (lfer*ussion which followed, 
nearly all were opposed to the exchange of dupHcates, but agreed 
with Mr, ]\Iurfay in most other respects. 

Mr. Busk, ill remarking on the papers relating to Arboriculture, 
mentioned the fact that Cxibraltar and Malta suffered from want of 
water simply because the trees Jiad been cut down. This was also 
the case in Spain, and the importance of this matter could hardly 
be overestimated. Foreign governments had taken the matter in 
hand, and the art of the “ forester was carefully studied abroad. 

Mr. Tristram, in his paper, drew attention to the folly of de- 
stroying birds of prey, since they checked the spread of disease 
among game-birds. Tlie Duke of Buccleuch aud Sir John Ogilvy 
concurred with the reveremd gentleman, and considei’ed that the 
game-laws ought to be extended to vermin in order to ensure the 
preservation of game. It is to be noted, however, that if there 
were no game-preserving at aU, there would be no epidemics among 
game-birds. 

Sir tTames Alexander’s paper related chiefly to the local arrange- 
ments in Scotch Salmon-rivers. 

Among the grants of money obtained by Section D, is one of 
1007. to Sir John Lubbock, to assist in the preparation of the 
‘ Zoological liecord,’ of which we have had to speak so well before 
in these pages. 

A recommendation on the management of the Natural History 
(lollections of the British Museum was also forwarded to the Par- 
liamentary Committee by Section 1). 


Geogbaphy and Ethnology.* (Section E.) 

This Section sat on five days, from Thursday, September 6, to 
the Tuesday following, including Saturday, when every other Ac- 
tion adjourned for the excuisions.^ The place of meeting was the 
Gredt flail of the new Albert Institute (of which Mr. Scott is the 
architect), a fltie apartment, with a very beautiful and simple 
Gothic-arched roof, but so ill-adapted for hearing that only one 
or two speakers with exceptionally powerful vofees were ever 
audible beyond the cehtre of the room. As is usually the case, 
this Section was better attended than any other, alwough the 
acoustic deficiencies of the Hall prevented it Kom being so weU filledl 
as it otherwise would have been. The first meeting was parti^nl^ly 
well attended to hear the President, Sir S^uel 'Baser, de%6» 
his opening address^ he being aln^ost |he only mm present at this. 

VOL. IV. ' ' ^ 2 Q "" 
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meeting of the Association v?ho excited any unusual intetest, or 
could aspire to the reputation of a “ lion.” ; 

' Every one must hafe noticed the tendency of many speakers at 
Dundee to adapt themselves to the prevalent theological opinions of 
the Scottish people, and certainly either Siy Sanmel Daker has 
much narrower views on these subjects than most men of such a 
wide experience of life, or he illustrated in a remarkable manner 
that capacity of being “ all things to all ‘men,” which is perhaps an 
essential part of a successful traveller’s character. His address was 
a long one, occupying three quarters of an hour of rapid speaking. 
It was well written and eloquently delivered, and though a captious 
critic might object that it contained too frequent references to his 
own travels and too much glorification of the Eoyal Geogiaphical 
Society, it was always interesting and sometime instnictive. A 
few extracts will best illustrate tnose preferences to religion which 
were so frequently indulged in, and which, however questionable 
in point of taste, were well received by the local 2 )ortion of. his 
audience. 

“ Theology is closely interwoven with the study of Geography; 
the history of man from the remote beginning is linked with a 
descaription of the creation of the world, when God said-—^ Let us 
make man in our own image,’ From that time the very elements 
of our creed are connected with particular positions upon the 
earth's surface. The most important events that have influenced 
the march of civilization and the spread of Christianity have oc- 
curred in certain places that tlirow intense interest u 2 )on the science 
of geography. The wanderings of certain nomadic tribes seeking 
for new pastures for their flocks have brought to hght new countries, 
and have implanted new religions. The arrival of Abraham from 
Chaldea, the simple Arab chieftain with his followers, who settled 
in a new country, laid the foundation of our Jewish history, fol- 
lowed by those mighty .. events, at distant intervals, the Exodus 
from Egypt, the building of Jerusalem, the birth of Christ, the 
Eoman conquest; until at length by the victories of Caesar^ the 
West was rescued from its savagedom, and the road was open^ to 
Great Britain, to be followed by the light of truth. All this^won- 
derful train of progression is based on geography.”^ 

The papers re^ on the first day’s sitting weru very inferior 
and uninteresting, and excited very little discussion. One by Capt^ 
Maury on the “ Physical Geography of Nicj^ra^ua,” repeated those 
vievra on the great equatorial cloud-ring,*^ which are to be found 
in Kis published works, and have so frequently been explainid in 
public. Mr. Crawfurd’^ paper on the ‘‘.Australian Aborigines’* * 
no doubt a useful summary for visitors, to whom Ms idea^ and 
style were novelties, but .contained nothing worthy of a penitent 
record. 
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On Friday Sir Roderick Murchison’s promised exposition of his 
views respecting Livingstone’s fate, attracted a crowded audience 
and excitm mudi interest. He went over a great deal of ground, 
giving a general sketch of the discoveries of Burton, Speke, and 
Baker, and arguing that on general grounds it was not likely that 
a man like Livingstone, who had gone across Africa on foot, with 
no assistance except from natives, should fail on an expedition 
in which he was assisted by Government and backed by the Royal 
Geographical Society. This argument, however, is transparently 
weak (smce no precautions can guard a man in a strange country 
from the attacks of the natives), and Sir Roderick therefore lays 
most stress on the known bad character of Moussa, the Johanna 
man, who is the sole witness to the fact of Livingstone’s murder, 
and on his having given two inconsistent versions of the story. Sir 
Samuel Baker, on the othir hand, whose knowledge of African 
character and habits can hardly be disputed, admits that Moussa, 
like most natives, is a great liar, but says that it is for this very 
reason he believes- him. The paradox is easily explained. The 
natives are skilful and artistic liars, and one of the canons of their 
art is, never to tell a lie of which you may bo any day convicted. 
No native would ever run away from his European master, and 
exculpate himself by saying he saw him murdered, l)ecause the very 
next day or week his master might return and convict him of a lie, 
as well as of cowardly desertion. From the nature of the country 
and the character of its inhabitants, the fact of a traveller being 
murdered by them is in itself probable, and when his chief native 
j^ide says he saw it done, the evidence is to be relied *on, because 
it would be too inartistic and easily disproved a falsehood for a clever 
native to be guilty of. 

'J^he only other papers that were of any interest this day were 
those on Palestine, by Captain Wilson, of the Palestine Exploration 
Fund, Lieutenant Andei-son, and the Rev. H. B. TRstram ; but 
they contained little matter of note beyond an account of the pro- 
gress in mapping the country round Jerusalem, and the discovery 
of some fine ardiitectural remains, and the system of aqueducts by 
which the city was supplied with water. 

On Saturday Mr, Crawfurd did his best to supply both instruc- 
^n and amusement to those who did not go on the exetfrsions, by 
r^^ng three papers, all of which excited some discussion. The 
w^ on the Antiquity of Man, and was a resume of the m^ 
argutaents on thie subject, intersper^ with Mr. Crawford's peculiar 
^ yipws on language and on the dependence of man’s mentid and 
* |)%sical condition on the c&htry he inhabits. * He adverted |f? the 
eirid^pe of a high civilization at a very early period afforfed jhy 
the 0 of Egypt, which tfe best authors considered to Jfe; 
more than 5,000 years old; to thplinknown antiquity ‘bfiha^fa® 
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and the loom ; and to the proof afforded by language of the jeemote 
origin of mankind. 

Sir John Lubbock showed that Mr. Crawfurd had understated 
the number of actual remains of man which had been found in such 
positions as to show that they were contemporary with extinct 
animals, coeval with the makers of the most ancient flint implements, 
and of such a high antiquity that the period of actual history sinks 
into comparative insignmciance. He concluded by remarking that 
it had been said that certain papem laid been refused at this 
meeting, becaiLse the British Association did not wish to excite 
feelings of hostility on the part of the people of Dundee, — but he 
thought that the paper to which tb^y had just listened was a very 
good answer to any remark of that kind. He was quite sure that 
very few people would suppose that the British Association would 
pay so bad a compliment to the inhabitants of thi j paii; of our 
island as to suppose that they would mc;pt with a ditterent reception 
here from tliat which they were accustomal to meet ^'ath elsewhere 
in discussing such questions, and it was a very bad compliment, 
either to the people of Dundee or to the members of the British 
Association, to suppose that these interesting and important 
questions could be discussed in any other spirit than that in which 
they had lx)en ventilated in other parts of Great Britain. 

Dr. Hunt objected to Mr. Crawfurd’s statement that the earliest 
men were speechless, and said that he could not apply the term 
“ man ” to a race of beings without speech. He also adverted to the 
feet that Bunsen, a great, authority in favour of the unity of man, 
had said it was utterly impossible to explain it in less than twenty 
thousand years. Mr. Crawi'urd caused some amusement in his 
reply, by stating that all tlie facts relating to the geological history 
of man which Sir John Lubbock had criticized were taken out of Sir 
John Lubbock's own book, and concluded with his usual ridicule of 
the “ unity ^ theory. 

Mr. CrawfuixVs next paper wan on Skin, Hair, and Eyes as 
Tests of the Races of Men.” Of these he seemed to think the 
colour of the skin was the. most important, while Dr. Hunt main- 
tained that the character of the hair was extremely valuable, and 
both agreed that wo have yet no evidence whatever as 'to the causes 
which have produced these peculiarities, although they were 
certainly not the effects of climate alcne. The only attempt at 
generalization was made by Dr. Hunt, who stated that " a dark 
colour of hair and eyes, combined with curly hair, was always a 
mark of mental inferiority,” and challenged anyone to bring forward 
an exception. * % it 

Mr. Crawfurd’s last paper was on a subject of whidh the 
nopnlar knowledge is very scanfy : — The supposed Attoig^es of 
xndia as distinguished from its^KTiIized Inhabitants.*’ 
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“ In many parts of India there existed,” he said, “ fude and 
even savage tribes, '^differing widely in manners, customs, religion, 
and not unfrejiuently even in language, from the great body of 
the. civilized inhabitants. People in that state of society were 
found only in hilly or mountamous districts, more or less inac- 
cessible, and by their comparative sterility holding out little 
temptation to conquest and occupation. They were never seen in 
the fertile and wdl-water6d alluvial valleys of the great rivers, 
which, on the contrary, were inhabited by civilized nations, however 
differing among themselves in manners and language. Linguists 
and craniologists had invented a theory to acco^mt for tliis state of 
things, which supposal the rude mountaineers to be the sole abo- 
rigines of India, while it imagined the civil’zed inhabitants to be 
intrusive fetrangers, wlio in a remote antiquity invaded India, con- 
quered it, and settled in it ijnder the imposed names of Aryans for 
Northern, and Turanians for Southern India.” This view appeared 
to him utterly groundless, and he went into a lengthy description 
of the history of the p ople, their manners and mode of life, and 
quoted several accounts of the several- tribes, in order to refute the 
view which he had ment’oned. After an elal)Oiate paper he con- 
cluded : — ‘‘The mind may safely carry u-^ back to a time in which 
the social state of India was similar to that of America, when the 
civilized tribes were few in number, and the wild or savage formed 
the majority. The Hindu is, beyond all question, a fiir more highly 
endowed race of man than the Bed man of America ; and civilizjition 
would probably spring up earlier, at more points, and attain a 
higher maturity in India than it did in America. \Ve may even 
point at the localities in which civilization is most likely to have 
had its earliest seats. Sf'p^rate and ind(*pendent civilizations would 
probably spring up in the plains watered by the ‘ Five Eivers,* in 
the upper valleys of the Jumna and (janges, in the central and in 
the lower valley of the Ganges, and in the valleys ofctho rivers of 
Southern India, such as that of the*Nerbudda, the Godavery, the 
iKistna, the (^avery, and the Taptec. These nascent civilizations 
would bo independent of each other, and for a long time be as 
unknown to each other as wore the Mexican and Pcru\dan. All 
this most probably happened long before there was an Aryan inva- 
sion, or a religion of Bramah, The state of India at such a time 
would be a parullol to that of America on its discovery ; the wild 
and savage tribes ^ould be numerous, and the civilized few in 
jiumber. Proportionate to its extent, it would have as many small 
tribes, speaking as many distinct languages as America itself* 
India has still a score of nations with written languages, but, the 
number of its wBd tyib ‘s havq^not yet been counted*” . 

^ jUtogether, . although containing no original xnatter, ^ 

admit mt Grawfurd’s papeis were well adapted td 
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interest da some of the great questions connectej^ with the'st^djr of 
man, and may do more good among the visitdm to the Association 
than the papers contributed by those scientific workers who, by 
their researches or discoveries, have contributed their quota to the 
mass of human knowledge. 

On Monday morning eoiisulorable expectation was excited by 
the annoTinc^ment of a paper by Sir John Lubbock on The Early 
Condition of Man,” which was the first on the list. The paper was 
evidently composed expressly for a Scotch audience, and though 
many of the scientific memlx^rs of the Association thought it was 
too much like crushing a fly with a sledgehammer, tho sequel 
showed that Sir John Inid w(‘ll estij^iated the state of knowledge 
and feeling of his audience. The paper was a careful and elaborate 
refutation of the doctrine advocated by Archbishop Whaleley, that 
man never could and never did emerge unassisted from a state of 
utter barbaiism into any tiling tliat can ho called civilization, and 
that all savages are the degenerate descendants of more civilized 
peoples. Numerous cases w’^ere adduced to show that savages do 
advance, and the absence of cultivated plants or domesti(*ated animals 
run wild in any (*ouutry inhabited by savages was strongly insisted 
on, since we know that when now introduerd by civilized man these 
species do spread and maintain themselves often to the extermina- 
tion of native races. So the ahsenee of pottery is a conclusive 
proof that savages have not descended from civilized races, because 
pottery is indestructible, though easily broken. The absence t)f 
terms for the ten numerals in so many savage languages was an- 
other proof of their original barbarism, since these were such useful 
and -such simple tenns that we cannot imagine them if once known 
ever to have teen forgotten. Again, the stone weapons found in 
civilized countries getting ruder and rud(*r as they can te shown to 
be older and older, proves the same tiling, as do the relics of 
barbarous customs traceable even among the most civilized of 
modern nations. 

Profsssor Busk raised the previous question of "What is 
Civilization ?” It can be variously defined, and in some respects 
the modems have not advanced beyond the Ancient Greeks. 

The Eev. H. B. Tristram made several objections, and asserted 
his own belief in the theory of degradation. Dr. Hunt said that 
this was the first really scientific and satisfactory reply that had 
been made to Dr. Whateley, and he was surpri^ that any member 
of the British Association could bo found who supported the same 
views. He disagreed, however, from Sir John Lubfcck as to there 
being any nations who had* raised themselves, and asked that they 
should be pointed out. 

In Ws reply, Sir John Lnbbock said that the ‘fact that Dr. 
Wh^telev’s views had been supported in that room showed HbsA the 
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present paper was not so unnecessai^ as Mr, Crawfurd seemed to 
suppose. As to defining ^‘civilization,” he thought his friend, 
Proiessor Busk, was a very good specimen of a civilized man, and 
he named the Chinese, Mexicans, and Egyptians as nations who 
had raised themselves without external assistance to a certain 
amount of civilization. 

It may be remarked, that in the next morning’s issue of the 
‘ Dundee Advertiser ’ the editor expressed his surprise “ that no 
local man stood up to confute the theory of mans original bar- 
barism ; for no one who believed that Adam was created a civilized 
being could have received Sir John’s theory of man’s creation with- 
out a protest.” 

The next paper was one by Dr. Davy, on “ The Character of 
the Negro,” which excited more warm discussion than had yet 
been raised. Dr. Davy vindicated the Negro against the charge of 
inveterate idleness, and showed that, under sufficient stimulus, he 
was as industrious as most European labourers. The discussion 
diverged into the moral and intcdlectual character of the Negro, 
most of the speakers maintaining that whenever a supposed Negro 
exhibited any marked mental superiority it was due to his -having 
an admixture of white blood in his veins. 

On Tuesday morning Sir Eoderick Murchison gave notice that 
“The International Congress of Anthropology and Prehistoric 
Archaeology ” proposed to hold its session in England in the year 
1868, and that the Presidency had been offered to himself*. He 
had, however, declined that honour, on the ground that Sir Charles 
Lyell, Sir John Lubbock, and several other eminent men ,had 
devoted much more time and study to that branch of Geology than 
he had done. 

The indefiitigable Mr. Crawford then again appeared with a 
paper on “ The supposed Plurality of the Baces of JIan,” in which 
he maintained that there was no proof whatever that the races of 
mankind had been derived one from the other ; and went into a 
long discussion of the facts relating to domestic animals, wliich, he 
maintained, showed that the arguments for the unity of man were 
fallacious. The Chairman, Sir Roderick Murchison, then called 
attention to the fact, that neither Mr. Crawfurd nor himself were 
Darwinians ; and Mr. O. Vivian made a long and elaborate speech, 
in which he controverted Mr. Crawfurd’s views both on geofogical 
and theological grounds, and expressed his own belief in a limited 
form of Darwinism. Mr. Wallace followed with an attempt to 
disprove^ Mr. Qraw^ard’s theory, by showing, — first, that accepting 
the facts adduced in the paper, all fair analogy from domestic 
ftninmlrt aud plants fo those cases where we know &,6ir history best, 
is in fovow <d* the unity of man. Secondly, that the faaown 
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of wiMikind redder hie diffosion from a eing^ origin a ma^r 
of xio'di&Giilipr<}.i^d thirdly, that, scooting the.f^t of zato’s im- 
meiiaB antiqnify, and the laws of variation and surrival of the dtte^ 
whidh MT; Darwin had shown to exist thrdtigfaoixt all organic 
nature, it was easy to understand how the varieties we now find 
could l^ve been produced. Mr. Crawfurd replied by rfdicuHng the 
theory of the development of monads into monkeys and men, winch 
he persisted in attributing to Mr. Darwin. 

Mr. Crawfurd^ then read another paper on the Migration of 
Sogar-^protlucing Plants,” which caused no discussion ; after which 
a vote of thanks was passed to the author for the numerous papers 
he had contributed. 

The pro(.*<'odings of this S(‘ction terminated by tho reading of a 
paper of much interest, ‘‘ On the Wild Indians of Peru,” by Antonio 
llainioudi. Professor in the University of San Marcos, Lima. Thr*8(' 
Indians were calkd Campas. Tlic^y made only a shelter of leaves 
for houses ; the men were idle, the women slaves. Their language 
was full of vowels ; they could mily count to four. They liad no 
idols or religious ceremonies, and threw tlieir dead into the river 
with a stone tied to the body to make ft sink. The posterior part 
of the cranium was much develo])ed as compared with tho anterior 
part, the orifice of the ear being thrown much forward, and the 
author thought the position of the ear was of much importance in 
comparing the intellectual development of different races. 

, As a whole, the proceedings of this Section were somewhat 
below the average of interest. The only complete and carefully 
prepared papers were those of Sir John Lubbock on the ‘‘Early 
Condition of Man,” and Mr. Crawfurd on tho “ Paces of India,”— 
wliile the former alone could lay claim to any connected and 
exhaustive reasoning. The want of some preliminary arrangement 
of tho papers was also seiiously felt. On each of the subjects of 
“ Palestine ” and the “ Istlimns of Panama,” thorn were several 
papers which, if grouped iogfthcr and cut down to the really 
original and interesting matter in each, might have furnished 
interesting matter for a day s discussion. Q'lKse were, however, read 
for the most part se parately, and wenry repetitions of tiiiinteresting 
arid ‘ well-knowm details formed their juominent feature. Tlie 
Ethnological j^aj^ers and discussions were those from which the 
jjeople of Dundee probably derived most amusement and infbriria' 
tion, as well as some new and, to them, startling ideas. 

Mechanical Science^ (Section G.) 

Instead of ojiening the busiiiess of the Section |>y a formal 
address, the "President, Professor W. JF. M. Bankine, ffecapitukied 
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the principal pox^lbs in theijiietory of the work done by the Section 
since the yewr 1850, when >he joined the British Association/ 
Jbelievi^ ^t work tn he t]&^^ imj^rtant which consists, in 
deceiving ^orts of ipentifi^ reseandies m^e during the previous 
year, am in plannim those to be made during the ensuing year, 
whether by observation ^d experiment, or by collecting and 
tupranging existing information. 

He classified the subjects of the reports in a masterly manner, 
and in several instances paid deserving compliments to the persons 
who had instituted experiments and compiled the reports named. 
The following is the classification of the contents of the E^orts : — 

I. Strength of Materials^ 

II. Motive Power. 

III. Hydraulic Engineering. 

IV. Shipbuilding and Steam Navigation. 

V. Conveyance. 

VI. Metallurgy and Agricultural Machinery. 

VII. Weights and Measures. 1864-5-6. 

VIII. Patent Laws. 1858-9, 1861. 

IX. Scientific Evidence in Courts of Law. 1866. 

The first paper read was an abstract of a Beport on the Con- 
densation and Analysis of Tables of Steamship Performance,” as 
niiblished in the years 1857, 1858, 1859, 18'60, 1861, and 1862. 
The Committee (apjx)inted at Nottingham in 1866) being J. Scott 
Bussell, William Fairbairn, Thomas HaAvksley, James E. Napier, 
and W. J. M. Eankine. The large collection of the recorcfs of 
steamship performance has now been rendered useful for practical 
and scientific purposes by this Committee. The data contained in 
those records have been condensed and re-arranged according to a 
' method, the leading principles df which may thus be summed up : — 
All results belonging to any sp^ual theory, and all quantities 
calculated by inference, or ascertained otherwise than by direct 
measurement, ^are excluded^from the condensed tables ; vessels for 
which certain essential data are wanting are excluded (the essential 
data being such as the principal dimensif ns, displacement, kind of 
propeller, speed, indicated horse-power, &c.) ; the vessels inserted 
in the condensed .tables are divided into groups, acccjrding to tlfeir 
lull speed, and very numerous groups are subdivided^ according to 
the displacement ; a uniform arrangement of the data is adher<Kl to 
as far as practicable ; and the tables are drawn up in such a fiirm 
as to be printed in octavo pages. 

Mr. J; V, N. Bazalgette drew the attention of the Section to 
the desirability of placing permanent toj^graphical indicators on 
those mountain summits whidi pxe visited by tourists, so that they 
.may be suWh^ >?^th "reliable information regarding the direction. 
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^ in the case of monntams^ their heights above the sea^level. !]3i6 
author recommends a circnlar table of stone or metal, on which 
circles and radial lines ^nld be enjpived, lowing in one case the 
distances, and in the other the directions of the objects to be looked 
for. A district thirty miles in radius, would generally be found 
sufficient, and for the names of all the objects of interest embraced* 
within that area a table of three feet would probably suffice. 
Mr. Bazalgette also recommends that a revolving telescope bo fixed 
in the ceptre of the table, and a light ornament^ place of shelter, 
both for the indicator and the tourists. Such rn indicator is being 
erected by Mr. Bazalgette on the summit of the Malvern Beacon 
HiU, Worcestershhe, an elevation of nearly 1,500 feet above the 
sea-level. 

The President highly coimnendod Mr. Bazalgette's recommen- 
dation as being simple and likely to be extensively followed, and 
hoped the people of Dundee would show their appreciation of it by 
forthwith erecting an indicator on the Law of Dundee, an admirable 
place for such a useful thing. 

‘‘ The Construction and Works of the Highland Railway ” was 
the title of the next paper, the author of which was Mr. Joseph 
Mitchell, C.E. It embraced an elaborate account of the difficulties 
encountered in constructing the railway, and ‘many very valuable 
data regarding the works. The Central Railway from Dunkeld to 
Forres, is a single line 104 miles long, with 8 vi^ucts, 126 bridges 
over streams, 119 public and accommodation road-bridges, and 1,159 
covered drains, from 18 to 36 inches squ^e. The total cost per 
mile was 8,860?. The future utility of this railway may be estimated 
by the feet that in one week the Company carried no fewer than 
21,000 sheep over it. The summit of the line is 1,500 feet above 
the level of the sea, or 500 feet liigher than the summit of the 
Caledonian lino. Notwithstanding its high northern latitude and 
its exposure to snow-storms, those of last winter in no way inter- 
rupted ^the traffic on the Highland Lttie, and yet the traffic on 
other Imes in Scotland, England, and France was stopped for a 
lengtib of time varying from 12 or 16 hours to five or six days. 
OnmtKis line screens are erected, to intercept the snowdrifts in 
exposed . places, and where these are not sufficient snow ploughs are 
us^, one of them being able to clear a depth of 10 or 11 feet of 
snow with the aid of four or* five goods-engines. Another branch 
of the Highland Railway, from Invergordon to Bonar Bridge, 26^ 
miles long, has been constructed at a total expense of 6,8881, per 
mile. 

Profestor Rankine, in proposing a vote of thanks to Mr. Mitchell 
. for " his paper, said it was one of the most Interesting j^t would 
come bemre the Section, as the in&rination'ccintained in the great * 
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eoB^i/iont relating to l^dgeTwould be most yaluable^ civil 

en^eers in preparing estimates for new works. The Highland 
E^way pas^ through.snch a rugged description of country that 
the 3ifficulties of consiruction were very great. Looking at the 
diagrams furnished by Mr. Mitchell, the substantiality of the works, 
the moderate cost of execution, and the remarkable judgment with 
which the various works had been suited to the different situations 
must have struck every civil engineer in the room. 

The next communication was by Mr. John Fernie, of Leeds, on 
The Iron and Steel at the Paris Exliibition.” Mr. Fernie con- 
sidefed that the great duty im[)osed on British manufactured iron 
now' imported into France amounte almost to a prohibitory tax, 
while raw iron is admitted at a very small duty, and coal duty free. 
He thought that France had not surpassed Britain in iron-making 
in any of its departments, but that Krupp and the Bochum Com- 
pany had shown larger masses of stiel than England had as yet 
manufactured, and that the Bochum Co.’s cast-steel railway-wheels 
were* the finest ever exhibited. The President, Mr. Foster, and Mr. 
Ferdinand Kohn (of Engineering joined in an interesting disr 
cussion on the subject raised by Mr. Fernie’s paper. At a sub- 
sequent sitting of this Section Mr. Kohn also read a paper on the 
subject, specially referring to the interest and curiosity excited by 
the extraordinary sizes and qualities of* the steel castings of EheniA 
Prussia, and by the secrecy and mystification surrounding their 
manufacture. A professional survey of the Paris Exliibition^ 
extending over many weeks, hgd led him to conclude that there 
was no ground for the notion that the predominance and superiority 
of the British iron-manufacture had ceased to exist, or were 
threatened to be overthrown by continental competitor^ 

Mr. David Grreig, of Leeds, read a paj^r on Steam Cultivar 
tion : Advantages deiwable from it, and its Present Position and 
Future Development.” It was full of interest and instruction, Mr. 
Greig’s opinion is that the generality of land, if put under steam- 
cultivation, and kept free from the trampling of animals, would 
only need one deep working every fourth or fifth year. He con- 
fidently expects that, with remodelled farms, the use of th#S)est 
engines and machinery, and the employment of men educated to 
superintend them, the expense of cultivation would be reduced to 
one-half of the present cost. Mr, Fernie said that the best way of 
avoiding the breakages of machinery referred to by Mr. Qreig, was 
to introduce the use of steel, and pro;^rly tested wire*rope. The 
firsts wire -rope vras worn out ^with 30() miles’ work, but rope now 
made* of steel wire will do fifty times as much work, 

,*I^e Eev. Patrick BeU, of Carniyllie, Forferahire, the oxi^nal 
invaitor , 6f the reaping machine^ r^ av paper on 
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T>f<tAhinpr y” It ms a most ^phic accoont of the hi^itorjr of his 
experience, which, in the. year 1826, led to the inv^tion. Mr, 
FairbairQ stated ihat he had engaged at the Paris Exhibition 
to report on reaping machines, and tliat he had seen 15 or 16 
machmes tried on a large farm, and that the best, an American 
invention, difiEered but very little from Mr. Bell’s. 

Mr. J. Clerk Maxwell’s paper on “ The Theory of Diagrams of 
Forces as applied to Koofs and Bridges,” was very theoretical, and 
had an interest for but a limited number of persons. 

In reference to the lieport of the Committee on the Patent 
Laws, the President announced that it was not ready, owing to* the 
absence of the members in London and Paris, during July, and 
August, but considerable progress had been made with it, and the 
Committee was re-appointed. 

A highly important paper was read by Pr. W. Pairbaim on 
“ Experimental Researches on the Meclianical Properties of Steel in 
its t)resent improved state of Manufacture.” The iiffcroduction to 
the paper gave a condensed history of the improvements lately made 
in tne manufacture of iron and steel, and referred to the attempts 
to substitute steel for iron in the construction of boilers, bridges, &e., 
on account of its greater tenacity and security. Dr. Fairbairn dis- 
courages the placing of too much reHance on steel until the present 
difficulties of its manufacture are surmounted, and until it can be 
produced with as much uniform certainty as iron. Time and close 
observation of facts would overcome the difficulties now experienced. 
The aufhor’s experiments had been specially directed to the deter- 
mination of the following points : — 1. Transverse Strain. 2. Tensile 
Strain. 3. Economic use of Material. 4. Compression, 5. Com- 
parison of Tensile and Compressive Resistances; and they had 
enabled him to announce many results of the utmost importance. 

One of the very few representatives of American science at 
Dundee was General Haupt, whose lx)ring and tunnelling machine 
has recently excited a large amount of attention in this country. 
The inventor gave a full and elaborate descriptionvof his machine, 
and illustrated it by diagrams. The machines weigh 125 lbs, each, 
are effity 30 inches long, 6 inches wide, and 8 inches high. On the 
subjects of power by compressed air, ventilation, and use of steam 
in tunnelling, General Haupt’s siatements excited much interest, 
and drew forth very complimentary remarks from General Lefrqy, 
Dr. Fairbairn, and the President, the latter expressing a hope that 
he would again favour the British Association with his presence. 
Dr. C. Le Neve Poster followed Gci^eral Haupt with an account 
of a boring machine used at the Preseberg Mines in Sweden. * , 

V A pa^er bv Mr. Joseph Mitchell, C.E., on A New Mode of 
Constructing tne Sur&ce of Streets and Thorough&res,” excited 
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gome attention in Section 6 -. Mr. Mitchell’s new plan is to lay 
down a bed of three indies of cement-concrete to the required 
convexity of the street, and then to build on this bed a layer of 
paving-^nes five inches deep and three inches wide, filling up 
tibo joints with cement-grout. As tested in Inverness and on 
George IV. Bridge, Edinburgh, this new system has proved so 
successful that many advantages are claimed for it as regards dura- 
bility, cleanliness, repairs, &c. Mr. Mitchell recommends the^4est 
Portland cement for the concrete. 

“ An Iron Camb for Power-Looms ” was the subject of a paper 
by Mr. James K. Caird, of Dundee. One was read by Sir Edward 
Belcher on The Methods for Testing the Speed of Vessels over 
the Measured Mile another, by Mr. J. E. Napier and Professor 
Kankinc, discussed The Use of Movable Seats for Slide-Valves 
and one by Mr. Lewis, of Dublin, had for its subject “An Improved 
Marine Sfoam Boiler.” Mr. S. J. Mackie also read a long and 
elaborate pa^ on “ Iron Floating Forts, Iron Harbours, and other 
Floating Structures, and on Daft’s Method of Construction of Iron 
Fabric^.” Other papers of more or less interest followed, and there 
were also two ot a mechaniwil character read in Section F, because 
they were considered to be of an economic or statistical character : 
their subjects were “ The Engineering Trade of Dundee,’’ and “ The 
Iron Shipbuilding of Dundee.” 
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THE PUBLIC HEALTH. 

{With the Proceedings of the Health Section of the Social Science 

Association,) 


Whatevek may be the result of the elections to Parliament under 
the new Beform Bill, there is one comfort in the prospect that our 
sanitary legislation can hardly get to a lower ebb tlian it is just 
now. It is perbips to be hoped that as the people who have now 
the electoral power conferred upon them are those who sufler most 
from bad sanitary arrangements, this subject will not wholly escape 
their attention in the. selection of candidates to represent them 
in Parliament. If this be the case we may hope to see some 
men returned who have a notion of the value, ecQpdmically we 
mean, of human life, and who will apply themselves to intro- 
ducing law and order into that chaos of conflicting legislation, 
which a well-meaning but incapable legislature has introduced for 
the purpose of preserving the health and lives of Her Majesty’s 
lieges. 

In our last number we referred to the Vaccination Bill and 
Mr. Torrens’s Artizans’ Dwellings Bill : the latter was withdrawn 
at the eleventh hour from pressure of business, whilst the former is 
now passed into law with all its defects. It is to be hoped that it 
may do good. It is, however, encumbered with a principle that is 
new to our legislation. Should the medical profession agree to take 
the Government eighteen pence for vaccination, if they do the thing 
well at this price, they are to have the chance of getting rewarded 
by an extra payment. The " payment by result ” scheme of South 
Kensington is to be tried in vaccination, and the medical men who do 
this duty very well are to be rewarded as good boys at school, — with 
prizes. This plan is nothing more nor less than an acknowledg- 
ment that the sum offered for vaccination ,is^ no professional 
recompense, and that if medical men will undertake the operation 
for the small sum oflfered, they shall be rewarded if they perform 
it properly, which there is no right to expect at the price ^hey 
are paid. We hope the medical profession will universally spurn 
this bribe, and show the Government that they can perform^ 
their duties wthout such a stimulus. We should like to see the 
President of^e Privy Council, its Vice-President, and Aedical ^ 
OfBcer put on jl system of, ‘‘ payment by results,” before it is intro- 
duced amongst the great body of the mmical profession. # 

TJjje ninth annual report of the medical officer of the Privy 
CouncU has been pnnted, and two journals, the ^ jPaD Mall Gazette’ 
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and the ‘ Lancet/ have had notices of it, but up to the present time 
no copy of the report can he obtained at the Queen’s prmters. Mr. 
Simon is said to give an elaborate account of the stages by which 
the present Vaccination Bill has assumed its present form, and also 
a defence of Uae presentation of gratuities for results. 

The most interesting portion of the report appears to be the 
appendix, in which is published a paper by Dr. Buchanan “ On 
the Results of Sanitary Improvements, as ^applied to the Large 
Towns of England.” The ‘ Lancet/ romurka on this paper, with- 
out giving any reason for its opinion, that it “ is undeniably one of 
the most important contributions to Shite-medicine which has been 
made for many years.” In a postscript to his report Mr. Simon 
gives an account of his visit to the International Cholera-conference 
at Weimar. We quote from the ^ Lancet’ the conclusions at which 
Mr. Simon arrives. The local conditions of •safety against cholera, 
and we may add typhoid fever, are — 

“1. Thai*, by appropriate structural works, all the excremental 
produce of the population shall be so promptly and so thoroughly 
removal that the inhabited place, in its air and soil, shall be ab- 
solutely without feecal impurities ; and 2, that the water-supply of 
the population shall be derived from sources and conve^yed in such 
channels that its contamination by excrement is impossible.” 

The last volume of the ^ Transactions of the Social . Science 
Association’ contain two papers ^^On the Medical and Legal 
Aspects of Sanitary Reform,’^ by Dr. A. P. Stewart and Mr. E. 
Jenkins, which have recently been published by Mr. Hardwicke in 
the form of a pamphlet. Dr. Stewart’s paper is the result of a very 
elaborate inquiry into the sanitary condition of our large towns, 
and contains a numlier of tables giving a summary of information 
obtained by sending d, series of printed questions throughout the 
country. Tho impression produced by the study of Dr. Stewart’s 
paper is very painful. Throughout the length and brejidth of the 
land people pay no attention to the prevention of disease and death. 
The local authorities neglect to put in operation the' provisions of 
the various Health Acts. A list is given of thirty-six towns in 
England (at the head of which is Birmingham, with a population of 
340,000), containing above two and a half million of innabitants, in 
which there is no medical oflScer of health. In many of these towns 
there i8,„a death-rate of from 25 to 30 in the 1,000; in a large 
number the drainage is imperfec^ and in many typhoid (drain) 
fever is never’ absent. Water is constantly supplied from wells in 
^ communication with cesspools, and in many instances water is 
supplied for public use, mown to be containinated with* sewage. 
That decent English people, cultivating in many cases the excessive 
refinements of life, shotdd allow themselves to live, and their families! 
to grow up, amongst such a meas of nastiness is astonishing, aaad 
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one is at a loss to know how to reach them to warn them of their 
folly and their danger. Dr. Stewart recommends the appointment 
of “ a thorouglily efficient administrative department of government 
fmr the superintendence of all matters relating to the public 
health,” and the “appointment, of officers of health, not only in 
towns but in the country, and for our ports and harbours.” 

Mr. Jenkins commences his paper by a truism, which, one 
would think, should liave stirred even tlie apathy of a -London 
vestry, — “ Public Health is, Public Wealth.” This senteiico 
should be printed in letters of gold over every vestry-house, 
every corporation-liall, and every law-court in the kingdom. It 
is the law of liumaii civilization, and is the key to all human 
progr^. Mr. Jenkins shows very ably in his paper, how wretchedly 
all our sanitary laws fail on account of their permissive chaiacter ; 
and how, by the indkierence and ignorance of local boards, the 
health and wealth of the community are sacrificed. 

We are glad to be able to say tliat a medical officer is at length 
about to be appointed by the Manchester authorities, who* are 
trying to mstify their opposition to the Artizans’ Bill by attacks 
upon Mr. Torrens. The truth is, that if the Manchester Corpora- 
tion had been as zealous in promoting as they were in oimosing 
Mr. Torrens’s measure, he would not have been obhged to defer it 
until next Session. 

In strange contrast with the conduct of the Manchester Cor- 
poration, we may add that a memorial was sent up to Lord Derby 
(through Lord Stanley, who interested himself in this, as he does 
in every effort to promote the welfare of the masses), signed by 
leading sanitarians in Leeds, Liverpool, Manchester, and Oxford, 
to urge the passing of the Bill ; , and, if* needful, the same gentlemen 
will repeat their efforts in co-operation with Mr.«Torrens next year. 

There is some little satisfaction in witnessing the wretched 
attempts at justification put forward by the Manchester authorities, 
for it shows that at least they are conscious of having done wrong, 
but we hope soon to see some more ^creditable evidences of their 
desire to protect the health and lives of their citizens. They have 
acted upon the principle usual with corporations: to resist reform' 
until public opinion seemed likely to overwhehii them, and them, 
tardily complying with the public requirements, have comforted 
themselves by abusing their friends and advisers. 

The Social Science Associati^ held its Eleventh Annual Meeting 
this yeai’ at ^Ifest, under the presidency of Lord Dufferin. The 
session was opened by an address from the President, which dealt 
very boldly with the social grievances pf Ireland. Xb no allusion 
was made by liis Lordship to public health, a subject on which our 
legislators generally Seem to take very little interest, we need not 
refer to it further here. Sir James Simpson, of Edinburgh, had 
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accepted the office of President of the Health Department, but 
unavoidable engagements- prevented the Doctor from taking the 
chair the first few days of the Congress. According to the plan 
generally adopted by the Association, certain questions were pro- 
posed to be discussed, and papers bearing on them read. The chair 
was taken on Thursday by Dr. Lankester, who opened the meeting 
with some remarks on the question to bo discussed: — What 
measures are necessary to secure efficiency and uniformity in the 
working of the sanitary laws throughout the kingdom? Ho 
drew especial attention to the want of anything like central 
authority for health-matters in the offices of the Government. He 
pointed out the different health -functions performed by the 
teegistrar-General, the Poor Law Board, the Home Secretary, and 
the Privy Council ; also the various local boards, such as vestries, 
boards of guardians, corporations, town councils, and sanitary 
committees, which were organized to carry into effect the multi- 
tudinous and contradictory Acts of Parliament, which proposed 
to give some people permission to preserve the health and life 
of others. Three papers were read on the general question: 
the first by W. H. Michael, Esq., the second by Dr. Elliott, of 
Carlisle, and the third by W. B. Caulfield, Esq. A very interesting 
discussion followed the reading of the papers. Dr. Stephenson 
McAdam, of Edinburgh, said that an Act had been passed for 
Scofland during the last session of Parliament, putting it in the 
power of any ten inhabitants to complain of nuisance’s, and also 
enabling them to insist on the local authority perl'orming the 
necessary works, and compelling the owners of the proptrty 
to pay for them. Dr. Browne stated they had no health 
officer for Belfast. Dr. Trench defended the action of the Cor- 
poration of Liverpool in health-matters, and thought their fault 
was a tendency to do too much in that direction. The result of 
the discussion was in favour of some plan by which there should 
be a central board or officer having a power of watching over the 
health-interests of the whol^ population. Every speaker was in 
favour of appointing medical officers of health for both town and 
country districts. Several of the speakers expressed themselves 
very strongly on the difficulty of proceeding m certain cases of 
nuisance under the various health-acts. Dr. Morris, of Baltimore, 
U.S., surprised the meeting somewhat by stating that they had no 
sanitary laws in America, and that the inhabitants of the large 
towns of America carried out all necessary sanitary actions of their 
own accord. In Baltimore, for instance, they had a board of health 
composed entirely of medical men, who, by the sanction of the 
inhabitants, exercised quite arbitrary powers. The board appointed 
two medical men as health-officers, and every'^policeman was made 
an inspector of n\nsan<^s. Whenever the police discovered a 
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nuisance they reported to the officer of health, and legal steps were 
then taken, necessary, to remove the nuisance, but there was no 
imperial authority in sanitary matters. 

On Friday the question submitted for discussion was, In 
what respects do the Kegistration Systems of England, Ireland, and 
Scotland need improvement, and is it desirable they should be 
assimilated?” This question was opened by an excellent paper 
from Dr. Arthur Kansome, of Manchester. After alluding to the 
system of registration of births and deaths, and the census-returns 
of the Eegistrar-G-eneral, he pomted out the uncertainty of the 
results, as far as life and health were concerned, foimdal upon such 
data. He dwelt more particularly on the disturbing elements of 
immigration and emigration in the large towns of England and in 
counties, the importation of young life increasing largely the death- 
rate of some districts. He suggested that, in addition to the in- 
formation already obtained, the duration of the residence of the per- 
sons in the district in which they died should be recorded. He pointed 
out that in England neither the registration of births nor that of 
deaths was compulsory, and showed the unsatisfactory nature of 
the returns of causes of death obtained by voluntary means. He 
urged also the necessity of registering the births of still-born children, 
as crime might be extensively committed under the present system. 
He concluded by recommending that a registration medical officer 
should \)e appointed in each superintendent-registrar’s disfrict, 
whose duty it should be to verify death, who also might be the 
medical officer of health and the assessor in the coroner’s court. 


Dr. Lankester gave some reasons for thinking it would be an 
especial advantage in the coroner’s court to have as an assessor a 
person specially educated, whoso duty it should esj>ocially be to 
condnci post-mortem examinations, and report ^upon them to the 
coroner and jury. Mr. Cengenven spoke of the defective rt^gistra- 
tion of the births of illegitimate children, and stated as the result of 
his own inquiries that only 46 out of 140 illegitimate cliildi'cn were 
registered. He thought if a certificSlte of birth could be required 
before a burial-warrant was granted, that it might induce a krger 
number of registration of births. 

Dr. McCrae, the Registrar of Belfast, stated that the poor 
registered the birth of their children more regularly than they did 
their death. He stated that in the Irish Kegistration Act there 
was no connection between the death and the burial, and the burial- 


warrant *waa not granted as the result of the registration of the 
The death was required to be registered within seven days, 
t\ie gifitrar had power to demand a eertiheate, but many 

digtrictu, withoo* mj 
** Clode, of tho Omeml 

Kegistrars Office m Londwi, stated that the cattses of death were 
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efficiently restored in London in 95 ^er cent, of all the deaths 
registered. In the country the proportion of deaths satisfactorily 
registered was much less. He stated with regard to compulsory 
registration that people in England regarded inquiries into domestic 
matters, such as births and deaths, as unnecessarily interfering 
with their private aflfe<irs, and it was in deference to this feeling that 
legislation liad not proceeded further. At the conclusion of the 
discussion the chairman, Dr. Lankester, was requested to bring 
before the Council of the Association the deficiencies of the 
English Eegistration Act in relation to compulsory registration of 
births and deaths, and also the necessity for rfjquiring in Ireland 
a medical certificate of the cause of death before permission was 
given to bury the body. 

On Saturday Dr. Lankester read a paper on " Prison and Work- 
house Dietaries.” 

On Monday the question discussed in the Health Section was, 
In what form and to what extent is it desirable that the public 
should provide means for tlie recreation of the working men ? This 
question was opened by a paper from Dr. Hardwicke, of London, 
in the course of his remarks he recommended that public parks 
should bo formal for the purposes of recreation, more especially 
for the sedentary classes of the |)opuIation. Beading rooms, with 
indoor amusements, were better adapted for those wlio had been 
engaged in open-air occupations, urged the necessity of 

recreation being encouraged on the Sunday, and recommended that 
reading rooms be opened, and lectures be gi^en on tliat day. He 
suggested the formation of parks, working men's clul)s, and other 
places of recreation to be supported out of the rates of the parish. 
A pajier was also read by Miss Barham Corlett, in wliich she strongly 
recommended the fbimation of city playgrounds for children. A 
long discussion followed, in which varioiLs opinions were expressed 
as to the best way of providing the means of recreatifm. Mr. 
McAdam said that in Edinburgh the science classes, in connection 
with the School of Art, had succeeded. Mr. Airlie, of Glasgow, 
maintained that the working man needed amusement rather than 
instruction, and that in Glasgow weekly concerts and soirees had 
perfectly succeeded. Dr. Burtlett thought the working man should 
be allowed at his club to take a limited quantity of beer if he 
wished. Dr. Lankester advocated the introduction of unfermented* 
beverages in our public parks. To drink was a very natural derire, 
and men were not satisfied with cold water, especially where it was 
dangerous, and he thought the teetotalers ought to devise some re- 
freshing beverage that was palatable, and could bo sold at the same 
price as London porter. 

Sit James Simpson, Chairman of the Health Section, delivered 
his address on Tuesday Morning. There was a crowded andfenw. 

2 R 2 





wMMmm urn vrawr mwmm aim lo myoy. Ho dwelt with 
gwttt energy on the aecesaity of all claasee, high as well as low 
aeekiiig to sarronnd themsidros with an atmosphere of pure air! 
He showed the dr(‘a<lful effects of this neglect by the long list of 
\^Tei\enta\Ae diseases which ttirried off i)ooplo m England and Ireland, 
and which amonutal to a number of not than 120,000 persons 
annually in the three kingdoms. He showed how the houses of the 
rich as Vtdl as the poor were ’poisoned by the neglect of drainage 
and ventilation. He then drew attention to tne morttility of 


hospitals as an illustration of the danger of impure atmospheres. 
He siiid the mortality of infants and motluu*s in lying-in hospitals 
was seven times as great as out of hospitals. Ho adduced 
statistics to show that in medical and surgical hospitals the death 
was much greater than in the humblest homes. Ho brought 
forward the experience of the American war in favour of tho 
treatment of soldiers in camps and in temper^ hospitals, as 
compared with the more costly and permanent kinds of hospitals. 
He then advocated the system of building Village Hospitals, in 
which not more than one or two cases should be treaM in the 


same room. Tho subject of Smallpox was next referred to ; and 
tho fact alluded to, that 25,000 people bad died of smallpox in 
the United Kingdom during the past four years. He considered 
this a disgrace to the intelligence and humanity of the country. 
He was afraid that we wer^ Imrbarous enough to admire more those 
who destroyed the lives of our fellow-creatures than those who 
saved them. Franco had erected a monument to the memory of 
Jenner, that greeted every Englishman when he planted foot on 
her shores; and England had once set up a statue to Jenner, and 
placed it with her military heroes in Trafalgar Square, but had 
now allowed it to bo cast away nobody knows where. No wonder 
that the Government which could thus insult the memory of Jenner, 
should allow the country to he smitten with the disease he had 
shown them how to prevent. 

The remainder of Tuesday was employed in the discussion of 
the sanitary condition of Belfast, From two papers that were read, 
one by Dr. Browne and the other by Mr. Feiiworth, both of 
Belfast, it appears that this town is much in need of sanitary im- 
' provement. It appears that the death-rate was last year from 30 
. to 33 in the thousand. Accurate statistics cannot be got in Ireland, 
for reasons tliat have already been referred to in this report. The 
water is bad, the drainage is defective, the houses are overcrowded, 
the graveyards are full ; and thus Belfeat offers one of the finest fields 
in the United Kingdom for the exertion of sanitary philanthropy. 
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At the same time it might be mentioned that Belfast is about to 
be improved. " Instead of taking part of its water from the filthy 
Lagan, it is about to extend its waterworks, so as to get pure water 
from the limestone hills with which it is surrounded, it is about 
to shut up its out-door graveyards, and to open a park for the 
recreation of the people. If the Social Science Congress should do 
nothing more than quicken the authorities of Belfast in tlieir in- 
tentions to save their population from tlie suffering and death with 
which it is now afflicted, it will have done a work which will give 
it strong claims on the regard and sympathy of Belfast as long as 
it shall be a city wlicre human brings are striving to realize the 
highest blessings of a kind Providence. 
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1. British Conchology ; or, an Account of the Mollusoa which now 

inhabit the British Isles and the siuTOunding Seas. Vol. IV. 
Marino Shells. By John Gwjn Jeffreys, F.E.S., F.G.S. Post 
8vo., cloth. 487 pp. With nine Plates, ^ Van Voorst. 

2. Sound. A Course of Eight Lectures delivered at the Royal 

Institution of Great Britain. By John Tyndall, LL.D., 
F.R S. 340 pp. Post 8vo. ICO Wood Engravings, 

Longmans & Co. 

3. Elements of Chemistry : Theoretical and Practical. By Win. 

Allen Miller, M.D., LL.D., V.P.R.S., Professor of Chemistry 
in King’s College, London. Part I. Chemical Physics. 
Fourth Edition. 660 pp. 8vo. 274 Wood Engravings, 

Longmans dc Co, 

4. A Handy book to the Collection and Preparation of Fresh- water 

and Marine Algas, Diatoms, Desmids, Fungi, Lichens, Mosses, 
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